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ABSTRACT
This qualitative ethnography follows 11 high-school girls through their experiences in an
all-girls after-school STEM club in a privileged school setting. This study uses Gee’s
concept of identity and a feminist poststrutural framework to understand their
experiences and how they use the club to re/construct their gendered STEM identities.
Through interviews, focus groups, observations, and document analysis, this study found
that the after-school club offers girls a space to not only learn about STEM, but also
provides a space for girls to understand the gendered nature of their interactions with
peers and adults in STEM classrooms. Data shows that girls encounter gender bias and
stereotyping in STEM classrooms and that GEMS helps girls identify these experiences.
Regular and sustained participation in the club allows girls to develop peer-mentorship
relationships, helps them to identify barriers they may face, and to create meaning from
their experiences in the club. The results of this study show how Gee’s discourse-identity
and affinity-identity can work together to offer an alternative pathway for girls to develop
a STEM identity. Additionally, feminist poststucturalism highlights the ways that
patriarchal discourse of STEM is infused into classroom spaces and how this club, and
those like it, provides a space for girls to develop agency, resistance and freedom and an
opportunity to re-create a more inclusive STEM discourse that informs their gendered
STEM identity. The STEM identity that girls develop in GEMS supports their active and
informed resistance of barriers and creation of more gender equitable STEM spaces.
Other studies that examine after school STEM clubs are mostly situated in middle
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schools or colleges and rarely examine sites of privilege. This study starts to fill a gap in
the literature by examining the experiences of high school girls in an affluent school.
KEYWORDS: identity, feminist postructuralism, space, high-school girls, STEM, afterschool program
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Chapter 1. Introduction
If I asked you to create a list of 10 famous scientists and engineers who have influenced
history, your list would most likely contain the names of more men than women. This is partially
due to the long-standing history of the limited participation of women in fields of science,
technology, engineering, and math (STEM). According to Landivar (2013) in her special report
for United States census Bureau in 2011 there was a 4% gender gap in the workforce overall,
however, this gap widens to 52% gender gap for women and men in STEM fields.
The National Science Foundation’s data, shows that over time, there has been an increase
in the percentage of underrepresented minority (URM) women earning science and engineering
degrees; however, degree attainment for white women has remained relatively constant and, in
some cases, has declined. While there has been an increase in science and engineering degree
attainment for women overall, this does not necessarily translate to STEM workforces (National
Science Foundation, 2015). Table 1 shows the percentages of science and engineering degree
attainment for women over time and Table 2 shows the percentages of science and engineering
degree attainment for men over time.
Table 1. Science and Engineering Degree Attainment for Women 1995-2014
Bachelor's, women
Master's, women
Doctorate, women
Year
URM
white
URM
white
URM
white
1995
7.43
33.36
4.03
24.05
1.93
20.10
2000
9.50
33.40
5.56
23.76
3.13
22.17
2005
10.06
31.43
6.71
22.00
3.87
20.65
2010
10.58
29.87
7.93
21.26
3.88
19.30
2013
11.59
28.62
8.56
20.81
4.51
18.87
2014
11.87
27.96
8.55
20.15
4.58
18.86
Adapted from: National Science Foundation, National Center for Science and Engineering Statistics,
(2015). Special tabulations of U.S. Department of Education, National Center for Education Statistics,
Integrated Postsecondary Education Data System, Completions Survey.
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Table 2. Science and Engineering Degree Attainment for Men 1995-2014
Bachelor's, men

Master's, men

Doctorate, men

Year

URM

white

URM

white

URM

white

1995

5.86

39.57

3.88

33.86

2.16

33.03

2000

6.4

34.43

4.53

28.33

0.85

30.6

2005

6.68

33.08

4.57

24.71

2.78

24.8

2010

7.2

32.31

5.15

23.5

3.88

24.44

2013

8.12

30.82

5.78

23.57

3.27

23.96

2014
8.42
30.68
5.92
22.8
3.39
23.51
Adapted from: National Science Foundation, National Center for Science and Engineering
Statistics,(2015). Special tabulations of U.S. Department of Education, National Center for Education
Statistics, Integrated Postsecondary Education Data System, Completions Survey.

This unbalanced representation of women in STEM starts through the socialization of young
girls, representations of STEM fields, and continues in K-12 schooling where girls are faced with
obstacles that limit their STEM identity development.
According to the National Science Foundation (NSF, 2013) and National Science Board
(NSB, 2012) boys and girls have equal abilities in math and science. Research from the National
Science Foundation (2013) and the National Science Board (NSB, 2012) shows that within K-12
education girls were more likely to take advanced courses in biology, where boys were more
likely to take courses in physics and/or engineering. Table 3 shows the number of STEM
Advanced Placement tests given in 2017 and 2018 nationally and the number of women
compared to men that took these Advanced Placement tests in 2017 (The College Board, 2018).
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Table 3. Number of STEM Advanced Placement Tests for Males and Female 2018

AP STEM TESTS
BIOLOGY
CALCULUS AB
CALCULUS BC
CHEMISTRY
COMPUTER SCIENCE A
COMPUTER SCIENCE
PRINCIPLES
MACROECONOMICS
MICROECONOMICS
ENVIRONMENTAL
SCIENCE
PHYSICS C - E&M

MALE
98,098
156,595
80,332
80,263
49,416

FEMALE
161,565
151,943
59,044
81,589
15,717

2017
PROGRAM
TOTAL
254,270
316,099
132,514
158,931
60,519

2018
PROGRAM
TOTAL
259,663
308,538
139,376
161,852
65,133

49,466
80,528
52,211

22,721
66,145
37,821

44,330
141,649
87,858

72,187
146,673
90,032

73,241
18,935

93,192
6,139

159,578
24,249

166,433
25,074

PHYSICS C - MECH
PHYSICS 1

41,210
102,860

16,189
67,793

54,862
170,447

57,399
170,653

PHYSICS 2
PSYCHOLOGY
STATISTICS

18,460
106,357
106,079

7,281
205,402
116,422

24,985
302,369
215,840

25,741
311,759
222,501

Adapted From: The College Board (2018). Advanced Placement program summary report.
Retrieved from https://research.collegeboard.org/programs/ap/data/participation/ap-2018
Females took more advanced placement tests compared to males in biology,
environmental science, chemistry, psychology, and statistics showing unequal participation,
especially in higher level elective courses for female students in high school. Yet, despite equal
abilities there is unequal persistence for men and women in fields of science, technology,
engineering, and mathematics.
This trend of women pursuing biological science and men pursuing engineering and
physics continues into higher education where women earn 57% of all bachelor degrees, but
within engineering, men earn 82% of degrees compared to women who earn 18% of engineering
degrees, within computer science men earn 82% of degrees and women earn 18% of bachelor
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degrees, and within physics men earn 81% of bachelor degrees while women earn 19% of
bachelor degrees in physics (NSF, 2013).
The lack of representation of women compounds for underrepresented minority1 women
(National Action Council for Minorities in Engineering [NACME], 2013). The lack of
representation is not a result of lack of ability but related to the culture of science, technology,
engineering, and math (STEM) fields and how women perceive themselves as scientists,
technologists, engineers, and mathematicians (Kourany, 2002). Moreover, this lack of
representation is problematic. Women with exceptional STEM abilities choose not to pursue
STEM degrees, or persist into STEM careers, because the culture of STEM does not align with
their identity (Sfard & Prusack, 2005). Girls begin to develop a STEM identity as early as
elementary school; however, as girls progress in schooling, often they choose not to pursue their
STEM interests because the culture of STEM and performances of femininity do not align with
their STEM identity (see Carlone & Johnson, 2007; Carlone, Scott & Lowder, 2014; Tan,
Calabrese Barton, Kang & O'Neill, 2013).
Among the first groups to use the STEM acronym, the National Science Foundation
(NSF) used the STEM acronym as part of the STEMTEC collaborative at UMass Amherst in
1997. STEM refers to disciplines in science, technology, engineering and math, excluding
biological science. Many youths of all gender expressions exhibit interest in STEM fields but
aspects of their classroom experiences with STEM cause learners to identify themselves as not
STEM-people (Farland-Smith, 2009; Kourany, 2002). Learners’ lived experiences are
disconnected from the curriculum taught in schools, causing some people, particularly women

1

Underrepresented minorities refers to Latinos, African Americans, and Native
Americans/Alaskan Natives (NACME, 2013).
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and underrepresented minority students, who have previously demonstrated STEM interest and
ability, to develop a lack of interest in STEM areas.
Within the sociocultural context of the classroom, learners begin to self-identify, narrate
and perform an identity. Identity narratives are created and performed within a time and space
and reflect the context in which they are performed (Gee, 2007; Leaper, Farkas & Brown, 2012).
The development of a STEM identity is a potential support for girls as they engage in STEM and
increase persistence as girls pursue STEM fields during and beyond degree and diploma
completion. Identity development is a dynamic and dialogical process. If a person sees
themselves as being successful in STEM fields and they enjoy math or science, but less
proficient at arts or social sciences, then they have identified themselves as a STEM person.
Themes of language, culture, and power are interwoven with STEM identity development
(Ochoa & Pineda, 2008). To have power over their learning students must be able to access the
language of learning to be able to participate in STEM fields; students must have power to
participate in the culture of STEM. Girls and women often choose not to pursue STEM because
they do not view STEM fields as aligning with their other identities, such their gender identity,
or racial identity (Roeser, Galloway, Casey-Cannon, Watson, Keller & Tan, 2008).
Feminists have studied issues related to women and STEM for some time. The onset of
second-wave feminism highlighted the disparities between men and women in schools, the
workforce, and other areas of society. The science education literature that stems from the 1960s
feminist movement focuses on access to science and science instruction for girls. This forced an
examination of traditional science teaching methods by looking at pedagogical critiques and
analysis of content (see Harding, 1986; Schatten & Schatten, 1983; Thomas,1986). However, it
was not until the 1990s, which coincides with third-wave feminism, where feminist science
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education researchers (see Brickhouse, 2001; Calabrese Barton, 1998; Heller & Martin, 1994)
moved beyond exclusively examining gender in a binary and essentialized way and started to
examine the intersections of race, class, gender, ableism, and other areas of difference. This was
a shift to get educators to be more aware of both gender issues and learning styles for different
students. More recent literature that examines issues of women and STEM and underrepresented
minority students in STEM examine the complicated intersections of race, class, and gender,
from elementary school through all levels of schooling and into the workforce to understand how
educators and professionals can better support girls on their STEM journeys to increase
representation and equity within STEM workforces.
The 11 high-school girls in this ethnographic study have self-identified as interested in
STEM and have exercised their power of choice to belong to an after-school club that supports
girls who are interested in engineering, math, science, and technology. By choosing to belong to
this group, these girls have begun to author a STEM identity. This feminist ethnography seeks to
understand the experiences of and ways of being in an all-girls after school space and what it
provides for and to high school girls as they construct and perform their STEM identity.

Research Problem
Lack of increase in STEM fields is a concern because while girls are equally obtaining
bachelor degrees in some STEM fields, they are unequally persisting and contributing to STEM
fields after degree completion (NSF, 2013). Research explores external factors which may
influence persistence of girls and women at all levels of schooling, such as influence of
professors, support networks, mentorship (e.g. Bayer, 2012; IHEP, 2011), and after school
programs (e.g. Tan, Calabrese Barton, Kang & O’Neill, 2013). The research recently has begun
to explore factors that inform a STEM identity and how its construction impacts interest and
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persistence in STEM classes and careers. Relevant to this study of the STEM literature that
focuses on after school programs only a few studies (e.g. Carlone, Scott & Lowder, 2014;
Carlone, Johnson & Scott, 2015) explore STEM identity.

Research Questions
This research will take the form of a feminist ethnography to examine the gendered
nature of students’ STEM identity in a high school after school program setting designed
specifically for girls. The key research question and sub-questions are:
What is the experience of being in an all-girls after-school STEM club?
1.

How does this all girls after school club contribute to STEM identity
development?

2. How does this club allow girls to break through barriers they encounter in
authoring a STEM identity?

Research Approach
The purpose of this qualitative study is to understand how girls construct their STEM
identity within an after-school setting and create meaning from their experiences. Qualitative
research seeks to gain an in-depth understanding of the lived experiences of people and the
meaning they give to their experiences through answering how or what questions (Lichtman,
2013). Therefore, qualitative research is appropriate for this research question since I am seeking
to understand how girls make meaning of this all- girls after-school STEM club as they construct
and understand their STEM identity. I approach this study from a poststructural feminist
framework (Pillow, 2002; St. Pierre, 2000; St. Pierre & Pillow, 2000). The poststructrual
feminist framework seeks to give voice to the meaning that the participants construct from their
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experiences through asking them open-ended questions to gain insight into their lived
experiences. The primary methods for this ethnography include participant observation,
interviews, focus groups, and document analysis.

Rationale for the Study
As part of my coursework on this doctoral journey I conducted a pilot study during spring
2016. Within the pilot study I interviewed a group of seven girls who chose to participate in
GEMS, an all-girls after-school STEM club, to understand how young women construct their
own STEM-identity within a privileged school setting. As I listened to their stories, I began to
hear them talk about the value of being in a non-competitive all girls setting in supporting their
interest in STEM and this study is a follow up to my pilot study. These interviews precipitated
my interest in further understanding how an all-girls after-school space supports girls in pursuing
their STEM interests. Through my interactions with these young women I came to understand
that this all-girls after-school space offers something different than their co-ed competitive after
school STEM spaces. While the focus of the pilot study was to explore factors that influence
their interest in STEM and brought them to the space, I became intrigued by what this space
offers these girls. By understanding the experience within this all-girls space, we can begin to
understand how these kinds of spaces may be helpful to increasing persistence for women in
STEM degrees, STEM fields, and potentially develop leaders who can slowly change the culture
of STEM to allow for greater gender equity. By understanding how young women construct and
understand their own STEM identity within this all-girls space and understanding the ways that
this all-girls learning environment influences identity construction, critical STEM educators can
become more aware of the narratives that they produce within their own learning contexts. By
understanding the narratives that educators advance and reproduce, we can begin to disrupt
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hegemonic ways of knowing and communicating within STEM fields in order to increase
persistence as women pursue and complete STEM degrees in higher education and move into the
STEM workforce.

Key Terms
STEM refers to fields of science, technology, engineering, and math, excluding biological
sciences (Beede, Julian, Langdon, McKittrick, Khan & Doms, 2009). The NSF defines STEM
more broadly and includes biological sciences and medicine (NSF, 2014). Inconsistencies of the
use of STEM exist within the literature (Koonce, Zhou, Anderson, Hening & Conley, 2011).
Despite discrepancies within the scholarship, the colloquial understanding of STEM includes
biological sciences. For this study I will use the NSF (2014) understanding of STEM because,
through my pilot study I learned that this seems to be the more common understanding of STEM
among students, educators, and parents.
Identity. While many concepts of identity exist within the STEM literature, in this study,
I choose to use Gee’s (2000-2001) concept of identity as “the kind of person one is recognized as
being in a given context” (p. 99) that comes through after making “bids of recognition” (p.109).
This concept of identity recognizes that identity is chronotopic, (existing within a time and
space) and a discursive performance that aligns with the concept of gender performance or doing
gender (Butler, 1999; West & Zimmerman, 1987) and understanding oneself in relation to the
world as dialogic.
STEM identity refers to the concept of self and the ways that learners position and
perform their identity within STEM learning environments (Carlone & Johnson, 2007]). Carlone
and Johnson (2007), explain that STEM identity refers to how learners create, “meaning of
science experiences and how society structures possible meaning” (p. 1187). Students create
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meaning from their STEM experiences and their performances in STEM spaces dialogically
create their identity. Earlier STEM literature refers to identities-in-practice (Calabrese Barton,
1998) which is an extension of Wenger’s (1998) communities-of-practice.
GEMS is an acronym that is usually used for after school groups that support girls and
their STEM-interests (GEMSclub, n.d). While the G, M, and S refer to girls, math, and science,
respectively, the E can refer to engaged, excelling, or engineering. The acronym was first used in
1994 by Laura Jones when she started an after-school club for her daughter and her daughter’s
friends (GEMSclub, n.d).
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Chapter 2. Review of the Literature
Introduction
Gender and racial disparities have existed in STEM fields for some time (Beede et al.,
2009; NSB, 2012; NSF, 2013). This segregation and inequitable representation and participation
in STEM-fields begins in elementary school and is perpetuated within all levels of schooling.
The scholarly literature on girls and women in STEM extends from examining external factors to
analyzing institutional narratives in learning spaces at all levels of schooling and has been a topic
of interest for researchers for some time (Oakes, 1990; Thomas, 1986). Research that examines
external factors that contribute to persistence in STEM for girls and underrepresented minority
students include topics of support networks, mentorship, and role models (e.g. Bayer, 2012;
IHEP, 2011), and after school programs (e.g. Carlone, Johnson & Scott, 2015; Carlone, Scott &
Lowder, 2014; Tan et al., 2013). Research that examines institutional narratives explores how
these narratives inform power over learning and how this empowerment relates to identity within
learning spaces (e.g. Gee, 2007; Ochoa & Pineda, 2008). Additionally, while the proposed
research intends to explore the phenomena within an all-girls after school space, and how this
space contributes to STEM identity, the literature acknowledges the intersections of multiple
identities. For example, studies that include underrepresented minority-students are also included
within this review of literature. Additionally, gaps in the literature exist at the intersection of
understanding aspects of privilege and identity, specifically within STEM field. The literature
review will first describe the historical contexts for the development of the limited participation
of women in STEM fields, then it will explore barriers that women encounter as they move from
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degree completion to the workforce, and how student voice and power within learning spaces
informs identity development through all levels of schooling.

Historical Culture of STEM
Notable women in STEM-fields include Rosalind Franklin, Marie Curie, Lise Meitner,
Dorothy Hodgkin, Maria Agnesi, Ruth Benerito, Sophie Germain, Katherine Johnsnon, and Mae
Jemison (Zielinski, 2011). Some of these women are more notable than others and may or may
not have self-identified as feminists, but all have been overshadowed by the success of men
within their respective fields. These women paved the way at different points in history to direct
STEM fields to where they are today.
In order to understand the culture of STEM fields, it is helpful to have a historical context
for how the culture of STEM spaces developed and how women’s participation came to be
limited in these spaces. While STEM is a more recent acronym2, the exclusion of women from
STEM fields can be traced back to the foundations of the modern universities in Europe
(Schiebinger, 2002). As the first universities developed in Bologna and Paris, these schools
focused on science and research and largely restricted enrollment to men. Girls and women who
came from the upper echelons of society and were interested in science sought out informal
settings where they too could learn about and participate in the learning of and constructing of
modern science (Schiebinger, 2002). In Europe, during the 1600s, women who chose to
participate in these informal settings were welcomed into these informal learning circles, or
salons, however, they were often actively excluded from the prestigious formal academic
institutions. The women who participated were called savants or salonnieŕes. According to an

2

The STEM acronym was first used as part of the 1996 STEMTEC collaborative at UMass
Amherst. (Sternheim, M., Feldman, A. Yuretich, R., 1996).
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article published in Popular Science Monthly, “The savante- the woman of science- like the
female athlete, is simply an anomaly, an exceptional being holding a position more or less
intermediate between the two sexes” (Youmans & Youmans, 1878, p. 205). As modern science
developed, the women who did participate in science were seen as not feminine; this also
contributes to the perpetuated perception of science as masculine. As formal universities
developed, alongside modern science, women were eventually admitted to the academies of less
prestigious institutions. However, the early exclusion and limitations of women from the science
and research academies in Europe permeated to the United States and continues to impacts girls
and women today.
In the United States during the beginning of the nineteenth century, middle-class girls’
education was limited to private in-home instruction centered around domestic and artistic
activities (Baker, 2001). However, by the middle of the nineteenth century, middle-class girls
were attending public school; however, debates ensued about what science (if any) girls should
be studying and how much they should be learning (Baker, 2001). By the end of the nineteenth
century, girls were going to school and earning better grades than boys, but only girls going to
school in the urban northeastern United States were able to access science education
(Scantlebury & Baker, 2007). As World War I ended so did this trend of girls in science
education. Instead of science, girls were encouraged to pursue a home or business tracked
education while boys pursued the mechanics or university track; thus, only furthering the
limitations of girls’ access to science education (Tolley, 2003). The history of exclusion and
limitation of girls and women from science created gender discrepancies within STEM fields.
The gender discrepancy in science did not receive attention until the mid-twentieth century,
when President Truman’s advisers called for the development of what is now the National
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Science Foundation (NSF) in order to improve science education and science teaching within the
public school system3. According to Scantlebury and Baker (2007), the NSF curricula faced
criticism because it was developed and directed by men and based on theories of male
psychologists. With the new curricula, girls were not performing well in science or not choosing
science.
Historically, science education in the United States (and other western countries) does not
favor the participation of women (Scantlebury & Baker, 2007). Efforts to increase participation
of women in the STEM workforce and to increase girls’ interest in STEM have continued to be
in the foreground of STEM education research and discussion. However, the progress that has
been made is not enough. Eileen Pollack (2015) in her book, The Only Woman in the Room: Why
science is still a boys’ club, details her experiences of being a girl interested in science growing
up in the 1950s and 60s and being one of the first two women to earn a Bachelor of Science in
physics at Yale in the 1970s. Pollack elaborates on how her experiences are shaped not only by
gender but also how the culture of STEM historically has and continues to privilege men.
Pollack (2015) explains that Moss-Racusin, Dovidio, Bescoll, Graham, and Handelsman (2012)
“demonstrates scientists at every level - old or young, female or male, in physics, biology,
chemistry, and engineering - still view men as more hirable, more competent, more worthy of
mentoring, and worthier of high salaries than women with exactly the same qualifications” (p.
xv). Additionally, Pollack (2015) echoes Brickhouse (2001) and Gazley et al. (2014) that
academic science is the model for professional science. To rise in this system, one must climb an
extraordinary ladder: from graduate student to post-doctoral fellow to research associate to

3

DeBoer (1991) offers a history of the development of science curriculum and pedagogy in the
U.S beginning with the Committee of Ten through the development and implications of the
Frameworks for science teaching.
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assistant professor (or principal investigator [PI]). The majority of women in science have never
completed that rise. They have remained research associates attached to PIs (Pollack, 2015).
Not only has history shown the gender bias in STEM, the gender bias still exists. As
recently as 2005, former president of Harvard University, Lawrence H. Summers suggested that
women do not hold as many high-level positions in science in math because either women do not
want to devote as much time to their jobs or because men are genetically predisposed to math
and science (PBS NewsHour, 2005), both of which are untrue. Ingrid Montes (2016), the
director-at-large for the American Chemistry Society, echoes Moss-Racusin et al. (2012)
commenting that the lack of representation of women is an international issue caused by: “beliefs
about intelligence, stereotypes, lack of recognition, … work-life balance, the maternal wall, the
glass ceiling, unconscious gender bias, and limited networking, role models, and mentoring”
(p.35), all of which are cultural aspects of STEM fields. Additionally, feminist critiques of
science (Kelly, 1985; Harding, 1986) suggest that gender biases, inhospitable climates in work
spaces, and the competitive nature of how science is done, were permitted to become part of
mainstream scientific thought and culture because nearly all of the individuals who were
scientists were also men. As men dominated science during the development of STEM fields, the
values of men became synonymous with the values and culture of science. “Since most if not all
scientists were male, values held by most males were not distinguishable as biasing” (Rosser,
1995, p. 108).
The culture of STEM has historically favored men over women (Calabrese Barton, 1998).
Additionally, scientific discourse has been and continues to be defined in terms of the activities
of an idealized academic scientist reifying hegemonic discourse by defining science in terms of
the practices of white middle class males, disregarding the ways other non-white, non-middle-
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class, women and transgendered people engage in and identify with science (Brickhouse et al.,
2000; Gazley et al., 2014). In the current academic climate, though many girls and
underrepresented minority students express interest in STEM, the language and culture of STEM
fields have traditionally dictated who can and cannot participate in STEM. Gender and class bias
as well as structural barriers, have prevented girls, women, and underrepresented minority
students from pursuing and participating in STEM fields despite their expressed interest.
Participation in STEM is further complicated by the intersections of gender, race, ethnicity, and
class. Bayer Corporation (2012) reports 40% of female students in STEM have been discouraged
from pursuing a STEM career at some point.
While women in STEM have made extensive progress towards gender equity within
STEM field, barriers still hinder and limit women within STEM careers. The next two sections
will explore the gender related challenges and deterrents for women who are interested in STEM
fields and careers.

Degree Completion to Workforce
As early as eight grade girls determine if they are interested in STEM. Even though girls
are interested, a host of factors including: lack of women role models, gender bias, and
stereotypes limit girl’s participation in STEM fields. Additionally, many women find STEMfields unattractive because STEM workplaces are often less forgiving of family demands than
other work-settings (VanLeuvan, 2004). Additionally, girls and women are more likely to choose
a STEM pathway when they feel that they will help people (Griffith, 2010; VanLeuvan, 2004).
VanLeuvan (2004), in her longitudinal study that explored career goals of young women as they
progressed from seventh grade into high school, set out to determine factors that impacted girls’
interest in STEM fields and how these factors change over time. In the study 66 girls took
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surveys during junior high school and senior high school to determine degree aspirations and
factors that make STEM fields (un)attractive. VanLeuvan (2004) found that the girls who were
interested in pursuing STEM were most attracted to health and medical professions because they
perceive this work as helping others. Additionally, the most often reported positive descriptors of
STEM careers goals was the learning and the discovery involved. The foremost reasons for not
wanting a STEM career were the perception of isolation and long hours, and the math and hard
work involved (VanLeuvan, 2004). VanLeuvan (2004) speaks to why so few girls seek STEM
fields, Mason, Goulden and Frasch (2009) examine the higher end of the schooling system
examining doctoral degree completion and the STEM workforce.
Mason et al. (2009) synthesize research around the discrepant rate in doctoral degree
completion and lack of persistence for women in the STEM-workforce. They have identified that
the culture of STEM still favors men over women because many institutions do not
accommodate maternity (or paternity) leave for graduate students, post-doctorate scholars, and
academic researchers, which makes balancing family and work quite difficult. While some
institutions have maternity (and paternity) leave for the graduate student researchers, often these
policies have limitations for qualifications for leave. These limitations often force women to
choose between their family and their career. This illustrates one of the structural barriers for
women pursuing STEM careers and also illustrates how these fields, in some ways, expect
women to conform and participate in STEM in the same ways as their masculine counterparts.
Mason, Goulden and Frasch (2009) present statistics that suggest many women choose
not to pursue careers at research-oriented institutions because of the limitations of maternity
leave while being a graduate student. No scientist should have to make a choice between
pursuing a family or a career; however, due to the rigidity of academia, it is a choice that many
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women in STEM must face. According to their report, Staying competitive: Patching America’s
Leaky Pipeline in the Sciences (2009), which inquired about only heterosexual couples and
marriage, 73% of respondents are tenured male scientists married with children compared to
53% of women scientists are married with children. While recognizing the choice of marriage
and parenthood, 25% of women scientists are single without children compared to 4% of men
who are single without children (Mason, Goulden & Frasch, 2009). While this report focuses on
marriage and children as potential barriers to keeping women in the STEM pipeline, interest and
motivation in STEM- fields begin in elementary school and continue into adolescents. While the
workplace and lifestyle choice are barriers to remaining in the STEM pipeline, studies also
suggest that gender barriers still exist, at all levels of schooling.
Gender Bias
In a quantitative study examining faculty and subtle gender bias, researchers found that
subtle gender bias exists towards women undergraduates among faculty (Moss-Racusin,
Dovidio, Brescoll, Graham & Handelsman, 2012). In this study, researchers presented faculty
participants with resumes of persons who were applying for a managerial position in a lab. The
resumes were given randomly assigned male or female names and all the resumes were similarly
qualified for the managerial position. Participants were asked to rate the qualifications of the
applicants; consistently the male name was identified as more competent for the position and was
consistently thought to have a higher starting salary and offered more mentoring opportunities.
This is significant to the literature because it identifies that despite the progress that women have
made in engaging in the gender equity conversation, and despite statistics that say women are
equally achieving, one reason for lack of persistence in the STEM pipeline is the subtle gender
bias that women face along the way. Despite the progress that has been made towards gender
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equity, the culture of STEM, and many professors within STEM still continue to privilege men
over women. While not explicitly using the term identity, Moss-Racusin, et al. (2012)
acknowledge that students calibrate their STEM abilities from feedback from their environment,
including verbal and nonverbal communication both with faculty and peers. Moreover,
interventions for faculty to address subtle faculty bias may be beneficial to minimizing subtle
gender bias and increasing the persistence of women within the STEM-pipeline (Bayer, 2012;
Moss-Racusin et al., 2012). Through subtle gender bias and difficulty establishing work life
balance for early career women researchers and graduate students, the culture of STEM
historically has privileged men over women and continues to do so despite the equal interest in
STEM fields. Additionally, both work environments and classroom environments are certainly
important pieces in the feedback mechanism of developing interest, gaining confidence, and
accessing the STEM culture. The structure of learning environments and use of language in
learning spaces will be discussed in more detail in later segments of this review. At the K-12
level of schooling, however, mentorship programs and role models can assist young girls in
persisting within the STEM pipeline.
Mentorship and Role Models
Due to the history of exclusion and gender bias towards girls and women in STEM, girls
who express interest in STEM at a younger age must also be supported in their interests as well.
Role models, mentorship, co-curricular activities and clubs within all levels of schooling allow
learners to know successful STEM achievers, who they may be able to identify with as they
develop and pursue their interests in STEM fields. Girls that have female science role models
have greater confidence in pursuing STEM (Chen, Jiang, Litkowski, Elia, Sheun, Xu, Bonhiver,
Hsu-Kim & Schwartz-Bloom, 2011). Chen et al. (2011) examine how role models and
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mentorship inform persistence in STEM fields. Many females and underrepresented minority
students express interest in STEM at an early age (VanLeuvan, 2004) but do not pursue their
interests for a variety of reasons including lack of mentorship and/or support programs.
STEM-enrichment programs and mentorship are two supports that promote achievement
of women and underrepresented minority learners as they progress in schooling and develop
interests in STEM fields. Chen et al. (2011) and their companion study (Shuen, Elia, Xu, Chen,
Jiang, Litkowski, Bonhivert, Hsu-Kim & Schwartz-Bloom, 2011) found that mentorship
programs are more successful in elementary and middle school if they are programs that meet
regularly. Chen et al. (2011) research focuses on the middle school girls whereas Shuen et al.
(2011) focus on the capstone day and led by the university level FEMMES. Both studies
examined the FEMMES program that worked with middle-school girls. There were multiple
pieces to the FEMMES program including both a semester-long after-school program and a
capstone day, a one-day event for middle school girls. Both parts of the program intended to
allow middle school girls to explore their interests, develop their confidence, and meet female
undergraduate students, graduate students, and faculty currently in STEM fields at local
universities. Within Chen’s et al.’s (2011) study, 100 fourth to sixth grade girls across four
different schools participated in FEMMES. In this six-week after-school mentorship program,
girls engaged in hands on activities that focused on applications of math, science and
engineering, and allowed them to develop their interest and confidence in STEM-fields. These
after school activities were led by young women, volunteers, who demonstrated interest in
mentoring and fervency for STEM fields. By being able to apply STEM knowledge and engage
with both their peers and university students in a noncompetitive after school environment, the
middle school girls were mentored and encouraged, allowing them to develop a greater interest
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in science and confidence in STEM. While 100 middle-school girls participated in the afterschool program, only 38 of the girls completed pre and post- self-reported survey data which
analyze the effect of the after-school program on girls’ confidence, interest, and knowledge in
STEM. Despite the limitation of available survey data, the results of the study are promising for
middle school girls. While Chen et al. (2011) do not explicitly define mentor or mentoring, in the
context of their article they use mentor to mean a university student who is interested in longterm STEM development of the group of middle school girls who they encouraged and supported
in their growth and development in STEM over six-weeks. This understanding of mentorship is
congruent with the mentorship literature and acknowledges that mentorship looks different at
different ages and levels of schooling (Crisp & Cruz, 2009; IHEP, 2011). Additionally, while the
results of the study (Chen et al., 2011) are limited to a six-week period, the results are promising
for girls and after school programs that assist in developing confidence and interest in STEM
fields. Additionally, since the outreach of FEMMES is limited by the number of volunteers, to
reach more girls, the university level FEMMES offers a capstone day, where over 300 middle
school girls participated in STEM activities for one day (Shuen, et al., 2011). Through pre, post
and follow up survey data both Chen et al. (2011) and Shuen et al. (2011) found that both aspects
of the FEMMES programs increased girls’ interest and confidence in STEM, but particularly in
science. Chen et al. (2011) attribute the success of the FEMMES program to their hands-on and
open- ended cooperative learning activities, which were characteristics that middle school girls
found most important in successful science education programs (Heller & Martin, 1994)4. These
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Heller and Martin (1994) asked both middle and high school girls about characteristics of
exemplary supplementary science and engineering enrichment programs. The top seven
characteristics were similar, except middle school girls reported parental involvement and
cooperative learning environment were important whereas high school girls reported that
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characteristics of after school and summer programs allow girls to engage in science in ways that
are meaningful to their lives and interests (Sadler, Sonnert, Hazari & Tai, 2012).
Similar to Chen et al. (2011), Farland-Smith (2009) paired middle school girls with
scientists over the course of several days to broaden the girls’ perceptions of science and the role
of scientists. Chen et al. (2011) echoes Farland-Smith (2009) that the literature would benefit
from studies that examine the longitudinal effects of such programs. While Chen et al. (2011)
and Farland-Smith (2009) study lower levels of schooling, IHEP (2011) and Crisp & Cruz
(2009) review STEM-mentorship programs in higher education and found that these programs
are most successful with first and second- year college students. While mentorship and STEMcommunities for women and underrepresented minority students may be helpful to keeping girls
and young women in STEM- fields, institutions realize that financial barriers are a limitation to
implementing more mentoring opportunities (Chen et al., 2011; Tan et al., 2013).
Mentorship and recruitment programs can be put in place at all levels of schooling to
increase the number of women and underrepresented minority women within STEM fields.
Mentoring and recruitment programs not only encourage girls and women to pursue STEM but
also create opportunities for women and others who have historically been excluded from STEM,
to connect with people in the STEM field, develop their confidence, and see themselves as able
to participate in STEM fields there by recognizing the possibility of STEM for them (IHEP,
2011). By recognizing as STEM for them, through mentorship and role models, girls and women
can feel less isolated, increase self-efficacy, and contradict the stereotype of STEM for men
which developed through the longstanding history of the exclusion of women from STEM.

mentoring and training for middle and high school teachers was important. Both age groups
agree that technology, role models, high expectations, bridging programs, and fun were also
necessary for exemplary programs.
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While mentorship programs offer support and guidance for girls and young women scientists,
engineers, and mathematicians as they break into, learn the ways of, and navigate the masculine
domains of STEM. Teachers, parents, and researchers, would benefit from research that gives
more voice to the lived experiences of middle and high school girls in these all-girls mentorship
spaces in order to better understand the ways of being in these spaces and how these spaces
contribute to identity development.
Student Voice and Power
In order to understand how people engage with STEM, it is important to understand the
dynamic and dialogical aspects of STEM. Despite individual educators exercising feminist
(Brickhouse, 2000) or liberatory pedagogies (Ochoa & Pineda, 2008) through shifting classroom
power dynamics, traditional classrooms can readily reproduce the social order and reify
hegemonic discourses and gender bias within STEM. When the historically privileged voices of
(i.e. masculinist (Harding, 1986) scientific discourse are reified in a classroom, these spaces can
create a barrier for girls by neglecting to develop an equitable classroom structure where all
students are equally able to participate in STEM classes. When students are able to use their
voice, they have more opportunities to be heard, recognized, and validated, thus they have more
opportunity and power to engage in identity development (Reisnvold & Cochran, 2012).
Student voice and power over learning are crucial components to engaging students in
STEM-learning. Additionally, showing students the relevance and applications of STEM allow
students to begin to see STEM fields as relevant to them and not just a body of content
knowledge. Anderson, Valero, and Meaney (2015) examined how two girls shifted identity
narratives in context. Initially, both students in Anderson et al.’s (2015) study, Petra and Malin
saw themselves as bad at math. The researchers examined several learning-task contexts like
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textbook work, group and partner work, as well as school and societal context, such as teachers
and content knowledge, and the narratives that exist in society and trickle into learning
environments (Anderson et al., 2015). While the two students claimed to be bad at math during
textbook work, when engaged in group work and argumentation work, activating and using their
voices and exercising power over their learning, these two students began to see math as useful
and they both began to author a math identity. These two students changed their identity
narrative based on the contexts of their learning and their perception of the usefulness of math.
Learning spaces in both classrooms and after school spaces reflect the values of the group
and the teacher within a particular time and space. Different learning spaces have different
cultural norms therefore offering different opportunities for identity development for learners. In
order to be an active participant in these learning spaces, learners must be able to access the
semiotic domains (Gee, 2007) of the space. When they are able to access the signs, symbols, and
language of the space, learners have power to participate and develop an identity within that
space (Gee, 2000-2001). While there are certainly layers of influence between society and the
classroom cultures, the classroom leaders shape and influence what is valued as knowledge
within those spaces. Language is the means of constructing knowledge and plays an important
role in how students are able to position themselves and use their voice within classroom space.
Several studies examine the ways that teachers use language within classrooms (e.g. Ash,
2004; Brown, Reveles & Kelly, 2005; Kubli, 2005; Wells & Arauz, 2006). These studies are not
confined to K-12 or STEM but they demonstrate that many teachers attempt to create dialogical
spaces where student voices are welcomed; however, many of these teachers fall short of
allowing all students to access the language and culture of the space. As values and norms differ
among learning spaces, doing science looks different in different learning spaces. The spoken
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language reflects the culture within a particular space and to participate in a particular discourse
community, one must have access to the language, signs, and symbols of the space in order to
feel part of that culture.
The concept of student voice is integral to identity development (Taylor & Robinson,
2009). Student voice examines how the power to use voice also influences participation and in
turn empowers students to construct and perform an identity. Taylor and Robinson (2009)
suggest that student voice extends beyond classroom spaces and is inherent in all activities
involving students, including student led spaces. It is through using their voice that students
become dialogical within their contexts. When students become dialogical within their contexts,
they become a person-in-context (Adams & Marshall, 1996) and engage in identity development.
Sfard and Prusack (2005) offer an analysis of identity from several perspectives. However, most
consequential to their analysis is the link drawn between “the notion of identity to the activity of
communication” and this link “makes us able to cope with new situations in terms of our past
experiences and gives us tools to plan for the future” (Sfard & Prusack, 2005, p.16). As Sfard
and Prusak (2005) use their concept of a narrative-defined identity, they discuss how this is in
tension with Gee’s (2000-2001) concept of identity as being recognized as a certain kind of
person. While Sfard and Prusak (2005) see this in contention, I see the two concepts in parallel.
When a person uses the first-person narrative-defined identity, these are the stories that a person
tells about themselves. By sharing stories about themselves, the person is choosing to be and be
recognized as a particular kind of person-in-context. In considering identity as a discursive
performance, in conjunction with the stories that we tell about ourselves, and the stories others
tell about us, we can begin to understand how STEM identity or STEM identity-in-practice can
be helpful to girls as they begin to identify as a STEM-person and choose to author a STEM
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identity. Identity development and performance occur in all social-cultural contexts, including
after school clubs and informal learning environments, like the all-girls after-school STEM club,
which is the focus of this dissertation.
It is also important to consider the factors and situations that limit STEM identity
development. As Adams and Marshall (1996) explicate, there are many compounding factors to
identity development and considering the historical and cultural contexts of STEM-fields, we
should not be surprised that barriers exist within all levels of schooling for girls choosing to
author a STEM identity.
When women and underrepresented minority students do not continue in STEM, this is a
result of the culture of STEM-fields and the minimal opportunities to develop a STEM identity.
These opportunities are limited by the cultural values and structures of learning spaces in which
students have been socialized.
Ochoa and Pineda (2008) examine the unequal ways that Latina/o students experience
classroom space at the university level. The seminar class was designed to create a space for this
group to share their voices and experiences; however, it became quite clear that the white
students in the class began to dominate the talk-time which changed the focus on the class
(Ochoa & Pineda, 2008) to be about their experiences rather than about the experiences of Latino
students for whom the class was intended.
Through interviews with students in the class it became clear that the Latina/o experience
in class was different from the teacher’s experience; the minority student voices were not being
heard in a class designed to create space to resist the dominant discourse. One student
commented that this kind of course often functions as a space where minority students can
“deconstruct the Eurocentric discourse and validate the relevance of their experiences” (Ochoa &
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Pineda, 2008, p. 251). The researchers and students, through dialogue, became aware of their
own privileged social locations and how this impacted the seminar format of the class. Despite
their non-STEM focus, Ochoa and Pineda (2008) point to the continued need for dialogue within
classroom setting and how without a critical examination of classroom dynamics, certain voices
can become privileged. Critical educators must be aware of the power dynamics within their
classrooms in order to effectively deconstruct and equalize privilege within the classroom
(Ochoa & Pineda, 2008). Without listening to all student voices, STEM-educators risk missing
an opportunity to encourage identity development and participation in STEM-fields especially
for girls and minority students who have historically been marginalized in these fields.
Depending on who has power over the classroom narrative, minorities and female
students may feel intimidated by the classroom environment (Ochoa & Pineda, 2008; Gazley,
Remich, Naffzige-Hirsch, Keller, Campbell & McGee, 2014). Privilege in the classroom begins
as early as elementary school when students are labeled and grouped in certain ways. The
language that teachers use to describe groups of students can shape the ways that individual
students identify as “good” or “not good” at school. Binary and alienating language can lead to a
more competitive and academically intimidating environment for some students (Gee, 2001;
Ochoa & Pineda, 2008; Gazley et al., 2014). Additionally, this kind of alienating language can
potentially limit student voice and in turn, may influence the dialogical identity development of
some students.
When particular students are privileged in the learning space, this positions students as
elite within the space and affords a certain cultural capital. The teacher plays an important role in
creating and sustaining a learning space that values an equality of voices. When the teacher
accesses all voices in the learning space, this offers marginalized voices more opportunities for
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positive validation of bids for recognition. Through discussion and questioning techniques,
teachers have the opportunity to shift power dynamics in the classroom (Ochoa & Pineda, 2008;
Reinsvold & Cochran, 2012) and give students more opportunities to use their voice and be
recognized as a certain kind of person. With this shift in power dynamics there is also an
opportunity for a shift towards a student-centered classroom culture; the classroom culture
influences the structure of dialogue (Hazari, Cass & Beattie, 2015; Ochoa & Pineda, 2008);
however, educators must be aware of their own positioning within the classroom to allow
students to participate equally in order to disrupt social hierarchies.
Until recently, science classrooms have emphasized mastering a particular body of
knowledge rather than understanding science as a human endeavor (Farland-Smith, 2009). The
first is a more didactic approach to science and suggests that knowledge is transmitted through
language. Though Farland-Smith (2009) focus on science, their study can easily be applied to
other areas of STEM. When science, technology, engineering, or math, is conceptualized as a
human endeavor, this is a more dialogical approach to STEM and suggests that language is a
medium to create knowledge. With the adoption and implementation of the Next Generation
Science Standards (NGSS, 2013), science classrooms are asked to become more dialogic and
represent science as a process rather than a body of knowledge. With this shift from traditional
classroom structures to more constructivist, student centered and dialogic classrooms, both
teachers and students are able to experience greater growth (Dewey, 1934) by investigating and
engaging in the process of science together allowing for more opportunities for construction of
STEM knowledge. When teachers and students engage in the process of science together, this
pushes back against the historical and current culture of STEM fields by allowing greater
participation through accessing the voice of all learners. Between middle school and high school
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some students acquire learned passivity (Good, Slavings, Harel & Emerson, 1987) meaning that
over time students believe that teachers give information and that they are supposed to receive
information (Freire, 1970). When this occurs, the teacher has silenced the student voice and
crushed students’ power to author their identity. This is particularly detrimental to non-white,
non-western students who like science because teachers, who may intend to be encouraging,
actually limit students in their motivation and participation.
Identity Development
Identity is a complex concept that examines the multiplicity of ways that people view and
see themselves in the world. Darragh (2016) offers a review of the ways that identity is used
within the math identity literature over the last two decades. Though math-identity has been
studied for some time, the concept of identity, was not used in the science education literature
until 2000 (Brickhouse, Lowery & Schultz, 2000). Since then, the concept of science identity has
broadened to be called STEM identity (Carlone & Johnson, 2007). With the implementation of
the Next Generation Science Standards, researchers continue to examine identity though the lens
of engineering (Kelly, Cunningham & Ricketts, 2017) and other science related fields. Common
among the literature within all fields encompassed by STEM identity, is that different notions of
identity exist and some notions are more fluid, others more static. Adams and Marshall (1996)
offer an analysis of the development of identity through a social psychological perspective. This
perspective accounts for the performance of identity and the development of identity in context
and through relations (Adams & Marshall, 1996). They bring together identity through both
sociological and psychological lenses to understand the most commonly documented functions
of identity and an analysis of how identity develops. Identity is both a performance within a time
and space; it is fluid in that it is not fixed (Butler, 1999; Gee, 2000-2001; Holland & Lave, 2001;
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Shields, 2008). To understand identity within a particular time and space, Gee (2000-2001)
views identity as a bid for recognition within that time and space. That bid is made through the
semiotic domains (Gee, 2007) of that space. Gee (2000-2001) offers several ways to analyze
identity and use it as an analytical tool within learning spaces. Gee (2000-2001) presents four
aspects of identity – natural, institutional, discourse, and affinity-identities – all which overlap
and intersect; different identities come to light and may performed differently in different times
and spaces. All of these aspects of identity have a role in how students see themselves, how they
behave, and how they interact with their peers and adults. Identity also has a role in how a
teacher responds or interacts with students in different classes. At the core of Gee’s (2000-2001)
concept of identity is the interaction with others.
Within the STEM-identity literature there is consensus that identity development involves
both the self and others and involves a, “bid for recognition or an openness to being recognized
in a certain kind of way” (Gee 2000-2001, p. 109) but there is discrepancy for how identity is
used or, which aspect of Gee’s concept of identity is involved. To take an example, a girl student
who identifies as good at STEM subjects may have a natural identity as a biological female
which is a state developed by nature. She has an institution identity as a student because that is
her position within the institution. Other people may call her smart or clever because she is good
at STEM- subjects; these characteristics became recognized through discourse and in relation to
others within a time and space. The girl is recognized by others as being a certain kind of personsmart and clever by other rational individuals; this is the crux of the discourse-identity. The
affinity-identity develops and is performed within an affinity group. An affinity group is
comprised of people who have allegiance to the group, have access to the group, and participate
in specific practices creating a common experience with the group. The girl student who
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identifies as good at STEM subjects can perform an affinity identity by belonging to STEM
related affinity groups such as STEM classroom experiences or after school programs. However,
she must actively choose to join the affinity group and participate in its specific practices.
Additionally, these identities can be performed on a spectrum of active and passive. For
example, the girl may choose to emphasize her smartness and more passively perform femininity
depending on the time and space she is experiences and the others involved with that experience.
When adding a classed experience to the performance of STEM identity, the intersections,
interpretations, and negotiations of these identities can become more complex for girls who
perform these identities. Much of the STEM identity literature focuses on the intersections of
gender and STEM or gender, race and STEM, and less so on class. Regardless of the study
however, there does seem to be consensus that identity development does involved the
interaction between self and others and there is fluidity of identity performances within a
particular time and place.
Identity incorporates not just gender or race, or socioeconomic status but is an
intersection of all of these aspects of the self (Shields, 2008). Within the research, STEM identity
is a way of understanding why girls do or do not persist in STEM. In order to understand STEM
identity, however, it is necessary to understand how girls negotiate their identities as they
develop from middle to high school. Learners use language, signs, symbols, or the semiotic
domains (Gee, 2007) to cue their bid for recognition (Brown et al., 2005; Gee, 2000-2001; Sfard
& Prusack, 2005). If students cannot access or use the semiotic domains of the learning space,
learners do not have power over their learning, power to learn (Pansardi, 2012), or the ability to
author an identity (Tan, Barton, Kang & O’Neill, 2013).
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Brown, Reveles and Kelly (2005) were among the first to use Gee (2000-2001) notion of
discursive- identity within STEM. Brown et al. (2005) focus on how the classroom dialogue
leads to co-constructed scientific literate students. “Sociocultural-centered perspective views
language as the means to construct interactions thus placing significance on the way that spoken
and written discourse construct identity” (Brown et al., 2005, p. 750). Brown et al. (2005) and
Gee (2000-2001) indicate that the sociocultural perspective of identity illustrates the ways that
the use of language is integral to identity development. Brown et al.’s (2005) engage Gee (20002001) concept of identity and examine science identity as a discursive identity (Gee, 2000-2001)
within a fifth-grade classroom of African-American students. While Brown et al. (2005) present
data that demonstrates how the teacher affirms the science identity of three boys in the
classroom, they also acknowledge that identity development is a choice in order to be viewed as
a particular kind of person within a certain context. Brown et al. (2005) highlight that the degree
of active or passive identity development is an individual’s choice within a particular time and
space.
While Brown et al. (2005) study focuses on boys, identity development can become
particularly challenging for girls who express interest in STEM. As girls move into adolescents,
their identity performances may begin to shift by emphasizing or diminishing different aspects of
their identity. Roeser et al. (2008) in their mixed methods study, examined the relationship
between early adolescent girls’ well-being, achievement, and emerging identities. Though they
do not use Gee (2000-2001) for their concept of identity, they use the term identity
representations. The notion of identity representations is similar to Gee’s (2000-2001)
discursive-identity in that these identity representations come through girls’ participation, both
actively and passively, with their physical, social and cultural environment and through the
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validation and recognition by others. Through their questionnaire data from 479 girls and their
follow up interviews with 27 of the participants, Roeser et al. (2008) identified that adolescent
girls often seek recognition from both peers and adults. Roeser et al., (2008) identify that,
“scholastic competence and moral-behavioral conduct garner adolescents’ social approval,
praise, and consequent feels of self-esteem from adults in particular, whereas their perceived
attractiveness, athletic competence, capacity to be a god friend, and acceptance by peers garners
social approval, praise, and consequent feelings of self-esteem primarily from peers” (emphasis
in original, p. 177). Roeser et al. (2008) identify several distinct identity groups for adolescent
girls related to self-esteem and academic achievement. The four groups included girls who had:
above-average self- esteem and grades, above average self-esteem and below-average grades,
below-average self-esteem and average grades, and below-average self-esteem and grades.
Though Roeser et al. (2008) do not specifically study girls in STEM or STEM identity, however,
the implications of their results offer a potential reason why girls who show interest in STEM in
middle school do not maintain the same enthusiasm or interest is STEM through adolescents.
When adults value and give praise to girls for scholastic competence and moral behavior, girls
build a positive self-image. This relates to Gee (2000-2001) discourse-identity in that these are
ways that girls come to understand themselves and ways that they are recognized by others. It is
through the discourse with others that girls internalize messages and author themselves in certain
ways. This concept of self-image is socially constructed and again, parallel’s Gee (2000-2001)
concept of identity.
Roeser et al. (2008) used self-esteem as a way to ask girls about self-perception and
socially constructed identities with peers and academic achievement as a way to understand and
discuss adult influenced-identities. The first group of girls who expressed above average self-
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esteem and achievement were characterized as confident smart and competitive. The second
group with above average self-esteem and below- average grades were characterized as
confident, attractive and social. The third group of girls who expressed below average selfesteem and average achievement were characterized as unhappy, smart, and unattractive. The
fourth group who expressed below average self-esteem and below average achievement were
characterized as struggling for esteem. These characterizations point to the different
performances of femininities and the potential social and personal struggles for recognition
during early adolescents. Overall, Roeser et al. (2008) found that when girls see themselves as
attractive, athletic, and being a good friend, this garners social approval from peers and girls
build and internalize a positive self-image (Roeser et al., 2008) which creates a positive selfnarrative. The girls in this group are also aware of the social costs of being seen as too smart.
Additionally, the results suggest that girls who had low esteem due to tenuous social situations,
but had high academic achievement some were able to use their academics as a haven to build
resilience and author an academic identity. However, what was most troubling was that the girls
in this study who had low self-esteem and high academic achievement, they did not see academic
achievement as significant to their self-worth. The results of this study show that adolescence
can be a difficult time for girls as they navigate the social terrain of middle school and high
school. Girls do not want to be seen as nerdy or too smart, but rather want to be recognized as a
certain kind of girl by others.
These aspects of identity validation parallel the way that elementary girls see themselves
as able to participate in science (Archer, Dewitt, Osborne, Dillan, Willis & Wong, 2012). Archer
et al. (2012) use Butler (1999) notion of gender performativity which also parallels Gee (20002001) notions of the discourse-identity and affinity-identity to explore the identity work of
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minority girls who identify with science. In this part of their longitudinal qualitative study,
narrowed their 9000+ survey sample to 92 “science-keen” girls from across England. All of the
participants in this study expressed science aspirations. Archer et al. (2012) were looking to
understand why science identity seems to be “thinkable” for particular middle-class girls; Archer
et al. (2012) is one of the few identity studies within STEM literature that seeks to understand the
classed nature of STEM identity in conjunction with the gendered aspects of a STEM identity.
Through the survey data, researchers found that even at a young age gender issues arise with
science identity and aspirations. Archer et al. (2012) found that even with elementary students,
science is seen as masculine or at least as “not girly” (p. 974). They also found that the narrative
around feminine scientists is characterized by balancing and negotiating heteronormative
femininities with cleverness. Additionally, these girls also have a peer group that shared this
balancing act and had parents who supported their aspirations as well. However, this was not the
case for all girls in the study. Many of the girls identified themselves as non-girly and interested
in science. These girls tended to emphasize their academic aspects of themselves rather than a
balance between femininities and science like the other group of girls. Additionally, the extracurricular activities of this group of non-girly girls were “less girly” suggesting that this group of
girls recognized themselves as “different” which can make social situations challenging to
negotiate. Archer et al. (2012) suggest that girls who aspire in science need to engage in identity
work in order to navigate tensions between science-as-masculine and heteronormative
performances of femininity. Archer et al. (2012) explain that “certain ‘unfeminine’ … aspects of
girls’ identities may be valued as appropriate and authentic ways of ‘doing’ science identity but
these may sit in an uneasy tension with wider popular cultural discourses around acceptable/
desirable femininity” (p. 982). As Gee (2000-2001) also acknowledges, identity development
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and performance is chronotopic; as girl enter adolescents they enter treacherous terrain for
maintaining and sustaining interest in STEM while also being recognized as and performing
femininities. The disproportionate number of women in STEM careers, particularly the physical
sciences and engineering, is not due to lack of interest, but rather is due to the complexity of
sociocultural factors, with identity development being just one piece. While Archer et al. (2012)
acknowledge a classed nature of a thinkable science identity for the middle-class girls, they do
not explain how being from a middle-class family translates to allowing science to be thinkable
or what this means for the girls in their study. In addition to recognition from peers and messages
about science and femininity that girls receive from society, science classrooms can also be sites
of negotiation for girls who are authoring a STEM identity.
Students are aware that social norms and classroom narratives vary among teachers and
schools; therefore, students will perform identity differently in order to receive approval from
adults and peers (Archer at al., 2012; Roeser et al., 2008; Wigfield, Lutz & Wagner, 2005).
Wigfield et al. (2005)5 examine the biological and cognitive changes that occur during early
adolescents and the implications that these changes have for school counselors. While, this focus
of this review is not around counseling, it does involve adolescent girls and how these changes
they undergo during adolescents can impact their motivation in STEM fields. Archer et al.
(2012) and Roeser et al. (2008) further Wigfield et al. (2005) that adults play a role in creating
and providing safe spaces for girls to develop and perform different aspects of their identities and
for understanding how motivations change during early adolescents.

5

Wigfield et al. (2005) also offer a succinct compilation of definitions for terms that are used
throughout the identity literature including the similarities and differences between self-esteem,
self-narrative, as well as the differences between self-narrative, identity, and self-concept.
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The story of Mirabel, one of the 13 girls from Carlone et al.’s (2015) longitudinal study,
illustrates how conflicting identity performance can decrease interest and motivation in STEM.
Carlone et al. (2015) follow Mirabel form fourth through seventh grade and witness changes in
her identity performances based on classroom structures created by the teacher. While Mirabel is
concerned about what kind of girl to be in a particular setting, Mirabel performs different
versions of femininity and conforms to the perceived notions of being a “good science student”
with different teachers from fourth to seventh grade (Carlone et al., 2015). After fourth grade,
her science identity conflicted with her performance of femininity because of the classroom
structures and values that her teachers conveyed as being a good science student.
Carlone et al. (2015) use Butler’s (1999) concept of identity performance and identified
several characteristics of Mirabel’s femininity performance in her different science classes; these
performance indicators parallel Roeser et al. (2008) and Leaper et al. (2012), specifically in
realms of pleasing adults and belonging. Additionally, these performances parallel Gee’s (20002001) notions of discourse-identity as Mirabel performs and negotiates being a good science
student and femininities within these different spaces.
During fourth grade Mirabel had a science teacher who used more active learning
pedagogy and strayed from the curriculum at times to follow student interest and questions.
When Mirabel was with this teacher in this particular classroom setting, according to her teacher,
peers, and herself, she was among the smartest science students in the class. She positioned
herself in the class in a way that she performed and was recognized by others as a good science
student. She asked questions, shared observations, and was on task during small group work
nearly all of the time (Carlone et al., 2015). Mirabel was also interested in pleasing adults and
fitting in with peers. Because Mirabel’s teacher celebrated different social positions, Mirabel was
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able to perform a science identity in a way that was valued and recognized by others in that
space.
When Mirabel moved to fifth grade however, her teacher was uncomfortable with
teaching science. Moreover, in this classroom, science was taught with less of an investigative
approach, which was emphasized in fourth grade, and more of a literacy approach making it
difficult for Mirabel to do science. Mirabel found science to be boring and therefore she found it
difficult to perform a science identity as a good science student and perform femininity that also
coincided with acceptance by her peers. Within this classroom, Mirabel privileged her femininity
performance rather than negotiate a balance of science identity performance and femininity
performance. This need for negotiation of identities highlights the potentially precarious position
of authoring a science identity for middle school girls as they enter adolescents, which Archer et
al. (2012) also support. As Mirabel entered the sixth grade her science identity performance
became more difficult. She had the same male teacher for sixth and seventh grade science; her
teacher held heteronormative views about gender which limited her ability to author and perform
a science identity. For example, in order to get attention in her sixth and seventh grade class,
Mirabel also performed as a helpless girl by asking for easy answers; this de-emphasized her
science identity and reinforced the heteronormative performances of femininity. The classroom
structures and values, as set by the teacher, limited her negotiation and performance of a science
identity and femininity; Mirabel privileged her femininity performance because her teacher
recognized and responded to these bids for recognition.
When Mirabel was a good science student in fourth grade, her teacher created a safe
space to explore and investigate science. Comparatively, with her fifth grade and sixth and
seventh grade teachers, she was not able to investigate science in the same way that she had in
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fourth grade; this suggests that within these literacy-based- science classrooms, Mirabel was
unable to perform science in a way that allowed her to access the semiotic domains of science
making it difficult for her to perform a science identity that allowed her to be recognized by
others as a good science student. Carlone et al. (2015) also comment that in Mirabel’s sixth and
seventh grade science class, the science identity of the “perfect performer” was available to some
of the white and Asian girls in the classroom; this suggests that performing a science identity was
unavailable to Mirabel because of her being Latina. The limited opportunity for science identity
performance caused Mirabel to shift her identity performance in the classroom to find a way to
be recognized and accepted by her peers and that also pleased the adults.
The more literacy-based science curriculum that Mirabel experienced in fifth grade along
with the hegemonic notions of femininity that her sixth and seventh grade teacher conveyed,
limited Mirabel’s ability to control her learning and engage in science identity work; these
limitations contributed to Mirabel’s decreased interest in STEM (Carlone et al., 2015).
Mirabel’s teacher conveyed stereotypes about how girls should perform femininity.
Mirabel had received negative feedback from the adult and thus chose to perform her identity in
a way that allowed her to receive attention. Mirabel’s shift in identity performance is one
possible response to the STEM-stereotypes and teacher narratives.
While Carlone et al. (2015) discuss Mirabel’s performance of femininities based on the
approval of her peers and teacher, parents also influence students’ interests and performance as
well. Linver and Davis-Kean (2005) examined predictors of middle and high school math grades.
While Roeser et al. (2008) identified that girls seek approval from adults and peers, mothers
influence their child’s grades as well (Linver & Davis-Kean, 2005). In their longitudinal study,
Linver and Davis-Kean (2005) examined influences on the formation of math interests by
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looking at changes in math grades from sixth to eleventh grades for boys and girls that had been
separated based on ability levels. They found that even while math grades declined for all
students regardless of level, they found that for girls in the highest ability group, their grades
declined most slowly. Based on their research, they contend that those girls whose mothers had
high levels of schooling and had high expectations also had a higher self-concept of their ability
to do math. Linver and Davis-Kean (2005) acknowledge that gendered stereotyping behaviors
may be at work for the reason for the decline in grades, however, they suggest that girls that have
a high self-concept may use their self-concept as protection to discount stereotype threats
causing less decline in their grades over time. While parents and teachers influence students’
interests in STEM, gendered stereotypes can work against girls who are interested in STEM
fields.
In a quantitative study that focused specifically on math identity and test scores, Lesko
and Corpus (2006) examined how college-aged students responded when presented (or not
presented) with stereotype-threat. They use Steele (1997) concept of stereotype threat, “a
situational pressure that stigmatizes individual’s experiences when they are in jeopardy of
confirming a negative stereotype about themselves” (Lesko & Corpus, 2006, pp. 113-114).
Specifically, within mathematics, Lesko and Corpus (2006) contend that during evaluations,
women experience stereotype threat because of the stressful nature of evaluations and there is
also an increased threat of possibly confirming the cultural stereotype that men are more
competent at mathematics than women. While Lesko and Corpus (2006) do not use Gee’s (20002001) concept of identity, instead, similar to Linver and Davis-Kean (2005) and Wigfield et al.
(2005) they use self-concept, meaning an individuals’ beliefs about their competencies or
abilities in certain areas, in this study women’s belief about their competency in mathematics.
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While this is different than Butler (1999) and Gee’s (2000-2001) broader concept of identity,
Lesko and Corpus (2006) do offer insight into why women choose to not persist in mathematics.
The study focuses on women who use discounting to moderate their identification with
mathematics. The researchers recruited 121 undergraduate students from all years in college
from a variety of majors at a selective liberal arts college. Most of the participants self-reported
their SAT score. The participants were divided into several groups. The researchers distributed a
questionnaire about math identity, instructions were given by a male voice via audio tape.
Afterwards, participants listened to a recording with instructions for a multiple-choice math test,
with questions taken from the GRE exam, and the stereotype threat condition which expressed
that gender differences either do or do not account for differences in performance on the test.
Lesko and Corpus (2006) were interested in understanding how women perform on a test
when confronted with stereotype threat. After analyzing the data, Lesko and Corpus (2006)
found that women were more likely to perform poorly on the math test when confronted with the
stereotype threat. Women who saw themselves as not good at math, when confronted with
stereotype threat, performed significantly lower than their SAT score predicted; this finding was
the same for women who highly identified with math as well. Whereas when men and women
were not confronted with a stereotype, they performed as well as their SAT score predicted.
Additionally, through their analysis found that women self-handicap, that is, “women may
sabotage their own performance by failing to study, failing to try, or creating other barriers to
success” (Lesko & Corpus, 2006, p. 115). While this finding seems problematic because it
seemingly blames women for their own lack of success, it also fails to acknowledge the broader
social issues that may cause the impetus for these kinds of self-sabotaging behaviors.
Additionally, they found that women who performed poorly on the test, but were strong math-
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identifiers, discounted the test claiming it was not an accurate representation of their mathabilities (Lesko & Corpus, 2006). While Lesko and Corpus (2006) show that stereotype threat
can challenge math self-concept, those who would be most affected by the stereotype threat find
ways, like discounting, to mitigate the effects of a potentially negative experience within the
STEM domain in which they strongly identify. This finding demonstrates that math identity can
be a tool that women draw upon to increase their persistence and resilience in math and also that
identity can be undermined by stereotypes.
For underrepresented minority students and girls, identity development becomes difficult
in STEM spaces when cultural values conflict with each other (Leaper, Farkas & Brown, 2012;
Hurtado, Cabrera, Lin Arellano & Espinosas, 2009). Underrepresented minority students and
girls must negotiate the intersections of their identities with dominant cultural values. For
example, when a Latina science student seeks validation for her interests from a non-science
family member, the validation hinges on if her family and peers perceive that the positive
recognition outweighs the negative recognition (Hurtado et al., 2009; Roeser et al., 2008). If the
positive implications of the identity are valued and seen as positive for the community, then the
identities do not conflict, but if family members or peer groups view pursuing science as going
against the norm or as negative, then identities do conflict and it is difficult for her to negotiate
and author a STEM identity.
When examining STEM and English motivation, Leaper et al. (2012) found that when
girls had support from their mother and their peers and had exposure to gender egalitarian beliefs
they were motivated to create a counter hegemonic self-narrative. Comparatively, when girls had
not been exposed to feminism and their peers did not share interest in STEM and mothers held
heteronormative values in relation to STEM and gender, girls were less motivated to pursue
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STEM and more motivated to pursue English and other traditionally feminine subjects (Leaper et
al., 2012). When girls claimed lower gender typicality (the extent to which she sees herself as
other girls) and less conformity pressure from parents, this predicted a stronger motivation in
math-science (Leaper et al., 2012). Though Leaper et al. (2012) do not specifically look at STEM
identity construction, the study furthers Roeser et al.’s (2008) argument of how identity is
validated and examines how peers and adults influence not only identity but also motivation and
persistence. Leaper et al. (2012) do not engage Butler (1999) or Gee (2000-2001) notions of
identity performance; yet, the results of Leaper et al. (2012) speak to the ways that adult and peer
support may be particularly important to young adolescent girls. In turn, this relates to Gee’s
discursive identity development because these young girls desire to be seen a certain kind of way
in certain context that garner approval from both peers and adults.
Additionally, when girls have support from peers and adults, they are more likely to be
motivated to develop a STEM identity and continue on STEM trajectories. Robnett and Leaper
(2013) examined the relationship between friendship groups, motivation and gender as related to
girls’ interests in STEM careers. In their study of 468 high school students from diverse ethnic
backgrounds, they used survey data and statistical analysis to determine if there was a correlation
between friendship groups and STEM career interest. Supporting Leaper, Farkas and Brown,
(2012), Robnett and Leaper (2013) found that for participants that had a supportive friendship
group and a supportive STEM climate, STEM career interest increased most rapidly.
Additionally, their analysis suggests that for girls that are interested in STEM careers but have a
friendship group that is mostly comprised of girls but the group is less supportive of STEM, this
combination can be particularly detrimental to girls’ motivation in pursuing STEM despite their
interest.
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Leaper et al. (2012) examined how support from peers and adults and how personal
factors, like gender-related identities and attitudes, influenced girls’ motivations in math,
science, and English. Like other quantitative studies, Leaper et al. (2012) do not engage the
concept of identity in a discursive space, but rather, Leaper et al. (2012) choose to use Egan and
Perry’s (2001) model of gender identity which has three main parts: gender role contentedness,
gender typicality, and perceived pressure to conform to gender-stereotypes. In this study, they
found that social and personal factors, particularly support from their mother and their peers,
significantly accounted for variation in math and science. They also found that gender role
contentedness was not related to math and science motivation and therefore it is possible that the
participants in this study did not see math and science as being incompatible with being a girl.
Leaper et al. (2012) also found that felt pressure from parents and peers influenced girls’
motivation in math and science and that “girls were more likely to have stronger math and
science motivation if they endorsed gender egalitarian beliefs” (p. 283). Meaning, that if girls are
exposed to feminism and believe in equity for all genders, then they were more likely to be
motivated in math and science, which historically have been masculine domains. This study also
shows that peer influence and support may be especially important to adolescent girls. While
Leaper et al. (2012) does not engage Gee’s concept of identity, parallels can be drawn between
Leaper et al. (2012) and Gee (2000-2001). If the girls in this study are interested in math and
science and that interest is affirmed and encouraged by both peers and adults, then that expressed
interest, which can also be viewed as a bid for recognition, is validated. The dialogical
relationship between the self and other within a time and space is inherent within identity work.
Peers and adults who validate and recognize a bid for recognition as a certain kind of person may
indeed increase motivation in these areas and be part of the identity development process for
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young girls interested in math and science. While motivation alone may not be enough to
increase the persistence of women in STEM from middle school to the work force, these findings
convey that peer and parental support, particularly from mothers, influence the motivation of
young women in STEM domains.
The story of Mirabel further illustrates how identities can conflict with each other
(Carlone, et al. 2015). This conflict of identity created tensions for Mirabel and decreased both
her interest and motivation in STEM. The classroom environment caused conflict between
Mirabel’s identities of being a good science student and being a girl. Mirabel was unable to
participate in her STEM classroom using the semiotic domains (Gee, 2007) of STEM because
her teacher’s narrative conveyed a valuing of a particular performance of gender rather than
validating Mirabel’s STEM identity performance. The language and structures of the classroom
prohibited Mirabel from engaging in scientific practices and engaging in STEM identity work.
Language is an important piece of identity development because language is the means to
construct interactions which is how knowledge is co-constructed and identities are both
recognized and reproduced.
Tan et al. (2013) examined the narrated and embodied identities-in practice of 16 nonwhite middle school girls at four different schools in an urban setting from sixth grade to eight
grade. All of these girls are interested in science, participate in a science club and have expressed
interest in STEM related careers. Through interviews and observations Tan et al. (2013) examine
the relationship between how girls narrate their identity through the stories they tell about
themselves and how girls embody of perform their science identity. Tan et al. (2013) use Lave
and Wenger (1991) concept of “ ‘identities-in-practice’ to emphasize that identities take shape
as on engages in the practices of a community, and learn the ways of talking, knowing, doing and
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being of that community” (p. 1144). Tan et al. (2013) use the science classroom and the science
club as examples of a communities of practice. While students engage in science activities within
and among their teacher and peers, they are also developing ways of being in a science
classroom or science club, as sanctioned by the norms of that space, usually set by the teacher,
and they also engage in authoring an identity within that space. Additionally, within the
community of practice there are different “figured worlds” where “members are bound by and
subscribe to a specific code of conduct governed by clearly defined relationships” (Holland,
Lachiotte, Skinner & Cain, 2001, in Tan et al., 2013, p. 1145). Within these different figured
worlds, different opportunities for identity development exists based on how a learner positions
themselves and how they are recognized by others.
Tan et al. (2013) examined the figured worlds of the classroom and the science club at
four different schools. Within the classroom, the teacher was the main authority on science and
made decisions about the kinds of activities students engaged in. In the science club, the leader
and the student co-selected activities for the group. From their data collection, researchers
identified four types of relationships between a learners’ narrated and embodied science
identities-in-practice and general characteristics of each of the groups. Meg, Jana, Eunice and
Kay were the exemplary cases for each of the four types of relationships between narrated and
embodied science identity-in-practice. While each of these girls excels academically in science
as evidence by their high grades, they also express STEM career aspirations. Each of these girl’s
identities-in-practice were received and recognized differently by the teacher and peers in the
classroom and science club and ultimately impacted science interest and persistence. Of most
interest to this literature review is Eunice because her teacher and peers did not accept her
identity as a good science student. Eunice was an active participant in class and in science club;
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she was always the first to volunteer or raise her hard. She actively tried to make connections
between her experiences and school science. In order to be recognized by her teacher and
classmates as a good science student, she often told science stories that the other students could
not relate to or thought were strange. When Eunice would tell science stories, her teacher would
try to connect the story to class for the other students, but ultimately positioned Eunice and her
stories in a way that were not accepted by her peers or by the teacher. Recognition by others
across figured worlds was essential to how girls progressed (or not) with their science interest
and endeavors. By eighth grade Eunice was earning lower grades in science and no longer
articulated STEM career interest in part because her bids for recognition as a good science
student were not affirmed or encouraged by peers or teachers (Tan et al., 2013). To add to the
complexity of Eunice’s story, her identity work was also done between race and class. Despite
Eunice’s high grades, her teacher narrowly saw her as the girl who needed new clothes and even
took up a collection to give Eunice a gift card to a popular clothing store. While well-intentioned,
the teacher did not accept Eunice’s bid for recognition as a good science student. For all the girls
in this study, the STEM career aspirations did not come from school science but rather from,
“figuring science in out-of-school worlds in ways that positioned them as smart, capable,
powerful girls with relevant ideas and experiences” (Tan et al., 2013, p. 1170). For Eunice,
however, her socio-economic status and unconventional embodied science practices blinded her
teacher and peers from recognizing her as a good science student which limited the development
and performance of her embodied science identity-in-practice. When Eunice reached eight grade,
she no longer articulated STEM career aspirations.
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Conclusion
STEM identity research examines the structures and ideologies of STEM classrooms to
understand how gendered STEM-identities reflect the values of the learning spaces. Students are
aware that social norms and values vary among teachers, schools, and learning spaces. When
girls are placed in spaces that do not value science, (or technology, engineering, or math), as a
dialogic process or that reify the hegemonic gender discourse, it becomes difficult to interweave
their identity as a scientist (or mathematician or engineer) with their other identities. In order for
a young female learner to author an identity, dialogical opportunities must be available and
accessible so the learner has an opportunity to negotiate and understand themselves within their
time and space.
In light of the STEM identity literature that does exist, most is limited to elementary and
middle school and focus on the intersection of race and gender, leaving other areas of difference
unexplored. This research study seeks to understand how high school girls come to understand
the experiences of an all-girls after-school STEM club fosters STEM identity development. The
literature acknowledges the importance of having role models and mentorship programs for girls
at all levels of schooling as well as the importance of developing an understanding of how
learning spaces contribute to identity development. This research hopes to add knowledge of
STEM identity development for high school girls in a privileged setting to the scholarship. This
literature review has also addressed STEM research that has come from different waves of
feminist thought. Issues of equity and access as well as the curriculum and pedagogy of science
literature evolved from second wave feminism, literature around the nature and culture of science
and identity emerged from third wave feminism. The next chapter will explore the ways in which
feminism and feminist thinking has impacted STEM classrooms.
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Chapter 3. Research Design
Conceptual Framework
Historical Context of Feminism
Feminism deals with issues related to gender and inequality. Feminism is described in
terms of waves where first wave feminism was concerned with social issues and women’s rights
during the late nineteenth and early twentieth centuries. The first wave feminist embraced the
essentialized qualities of being man and being woman (i.e. men as rational beings and women as
emotional beings). The first wave feminists were concerned with the gaining the right to vote,
and less concerned with social mobility and a woman’s position in society (Millet, 1969).
Second wave feminism (1960s-1980s) was primarily concerned with issues of white,
middle-class, heterosexual women and their lived experiences. These white, middle-class,
heterosexual women were often either, liberal college students, housewives influenced by Betty
Friedan’s The Feminist Mystique, or older women working in a man’s working world, but were
not leaders of women (Tobias, 1997). While second wave feminism intended to bring women
together, inevitably, some women were left out including women of color and non-middle-class
women. This dissidence among women paved the way for third wave feminism.
Third wave feminism, beginning in the 1990s, considers the multiplicity of perspectives
and experiences of women created and informed by race, class, gender, and sexual preference.
Third wave feminism recognizes and accepts the intersections of these aspects of identities.
Within third wave feminism, there are a multitude of ways of knowing, understanding and
making sense of the experiences of women. One of these philosophical and epistemological
camps is feminist poststucturalism.
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Feminist poststructuralism grew out of critical feminism. Critical feminism is concerned
with issues of power and emancipation, whereas poststructural feminism is concerned with
power and also how the use of language shapes and reflects identity and meaning making.
Moreover, according to Lather (2007) in Gannon and Davies (2012), “‘post-theories’, including
post structural theory work to trouble all major epistemological, ontological, and methodological
concepts” (p. 3). While first and second wave feminisms worked within the boundaries set by
gender binaries, third wave feminist and more specifically, feminist poststructuralism, uses the
notion of deconstruction to challenge and dismantle the binaries that exist within the hegemonic
systems of the world.
St. Pierre (2000) articulates Derrida’s notion of deconstruction saying that,
deconstruction is not about tearing down but about rebuilding; it is not about pointing out
an error but looking at how a structure has been constructed, what holds it together, and
what it produces…With deconstruction, knowledge is not closed… the critic must always
make room for a new concept... (pp. 482-483).
The concept and process of deconstruction is central to feminist poststructuralism. Through
deconstruction we come to understand the intricacies of the systems, language, and ways of
knowing that have historically subjugated women. For poststructural feminism, Derrida’s
deconstruction serves as a tool that “can help us rewrite the world and ourselves again and
again…” (St. Pierre, 2000, p. 483). This is useful for girls and women as they consider how they
present themselves and how others perceive them in STEM worlds and how they can re/envision
the reconstruction of STEM as feminist and feminine.
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Feminist Poststrucutralism
While the history of feminism includes multiple waves of feminism, third wave feminism
and feminist research recognizes the intersections of identity including: race, class and gender
(Thayer-Bacon, 2009). Recognizing these intersections allows for a non-essentialized view of the
experience of women and the narratives of being women (Thayer-Bacon, 2009). Feminist
poststructuralism is concerned with allowing for multiple ways of knowing and recognizing that
language can convey multiple meanings as well. Language and its meanings convey multiple
truths and are socially constructed. Therefore, not only is it important to understand the meaning
of the language but also to deconstruct and rebuild meaning. It is through the use of language
that power and knowledge are constructed and negotiated. Relevant to this study, girls negotiate
their identities in STEM spaces through language. Through deconstructing the language used in
STEM spaces girls have power and knowledge to reconstruct the discourse of STEM and
negotiate their identities.
Power and Knowledge. Feminist poststructuralism views power as not belonging to someone but
as existing with/in relations. Power is defined as “a basic constituent of human existence that
works to shape the oppressive and productive nature of human tradition” (Kincheloe & McLaren,
2000, p. 283). This definition of power realizes the negative implications of power but also the
positive possibilities of power; it also recognizes the possibility of fluidity of power. Drawing on
Foucault’s (1997/1984) theory of power, which offers a “strategical model of power rather than a
juridical one…” (St. Pierre, 2000, pp. 490-491). Power is important to this research because
notions of power relations are important in de/constructing and performing a STEM identity.
Power exists within most social contexts and interactions. Power is embedded within identity
construction. Notions of power and power relations are useful to this research because it allows
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for a deeper understanding of the GEMS space and the ways in which the girls use concepts of
power as they de/construct their STEM identities.
Much of the power within STEM classrooms comes from participation in lab experiments
and hands on activities. Within STEM fields, people hold more power when they are well known
for their research or accomplishments, which means that the lab has been successful in
constructing knowledge or working to understand new phenomena. Scientists and
mathematicians are often assumed to be men (Barbercheck, 2001); scientists who are women are
such. Embedded within this constructed label of woman scientist is the implication that usually
men are the knowledge producers within STEM contexts and women are usually not the
knowledge producers.6 The relationship between power and knowledge production illustrates the
patriarchal influence within STEM fields and the connections between those who “create”
knowledge within STEM and the power they have within their fields.
Within poststructural feminist theory, knowledge is always constructed and localized
from a particular perspective. Poststructural feminist theory, as other postmodern ideas, rejects
the idea that knowledge is the same for everyone. This is contradictory to the understanding of
scientific knowledge. Within the scientific community, knowledge is viewed as rational, neutral
and therefore because of the way in which knowledge is constructed, scientific knowledge is
often perceived to be absolute. Within the context of science, scientific knowledge has
historically been viewed as masculine or belonging to men (Trecker, 2001). That is, there is a
longstanding history within STEM fields, and in society more generally, that STEM is not-forgirls. Despite the progress that has been made in challenging this view, many girls and women
still perceive STEM as not for them.

6

Beyond STEM as well, men are often assumed to be knowers (McIntosh, 1988).
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Contrary to this view of scientific knowledge that knowledge is discovered,
poststructuralists recognize that different people have different experiences and different points
of view; therefore, knowledge is socially constructed and is fluid. Feminist poststructuralists
work to understand how knowledge is situated and constructs gendered identities (Baxter, 2003).
This view of knowledge is helpful to this study because it assumes that the knowledge and
understandings constructed by girls and women in STEM through their experiences are as
equally valid, valued, and valuable as the knowledge constructed by boys and men.
Language and discourse. For the poststructural feminist, language is an important lens from
which to analyze power relations. Historically, language has been used to create binaries of
which women are on the wrong side or bottom of the hierarchy. For example, rational/irrational,
women are stereotyped as irrational or emotional and this is less favorable than using rational
thought. Language also attunes us to the d/Discourse of STEM fields. As Gee (1989; 2001)
describes discourse, with a lower-case d, refers to the way that language is used. Discourse, with
a capital D, refers to ideologies – characteristics – ways of saying, being and doing that reveal
underlying ideological ideas. Discourse with a capital “D” requires,
[T]hat we act, think, value, and interact in ways that together with language, render who
we are and what we are doing recognizable to others (and ourselves). In fact, to be a
particular who and to pull off a particular what requires that we act, value, interact, and
use language in sync with or in coordination with other people and with various objects
(“props”) in appropriate locations and at appropriate times. (Gee, 2001, p. 31, emphasis
in the original.)
Within the realm of science, language historically been used to not only be a “vehicle through
which scientists gather and relate knowledge” (Keller, 2001, p. 136), but also to convey the
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Discourse of patriarchy. For example, Gerard and Heidi Schatten (1983) wrote the account of the
Energetic Egg that emphasizes the activity of sperm and passivity of an egg conveying the way
that men are illustrated as more dominant and have a greater role than women within the world
of science. The story of the energetic egg “illustrates the ways in which language can shape
thinking and acting of working scientists” (Creager, Lunbeck & Schriebinger, 2001, p. 106).
Language often illustrates the Discourse of a particular community, in this case the
scientific community. There exists a long-standing history of patriarchal Discourse within the
field of science. This longstanding Discourse is conveyed through language. The portrayal of the
energetic egg illustrates the relationship between the use of language and the Discourse of the
scientific community. That is within the scientific community, the voice, actions, knowledge,
and experience of men have been privileged over the voice, actions, knowledge, and experiences
of women. The task from feminist poststructuralism is to understand and deconstruct the
Discourse within the scientific community in order to reconstruct a Discourse that embodies the
experiences of women, men and people of other gender expressions within scientific fields. By
dismantling and reconstructing the Discourse, women and other genders no longer will need to
fit within a man’s world but will be able to participate equally and call it her and their own.
Language is important to this research because it is through language, both verbal and
nonverbal, that girls put forth an image of how they want to be perceived. It is a modality for
presenting an identity. Language is also how girls learn to participate in the world of science and
convey their understandings of the Discourse of science and other areas of STEM.
In conclusion, feminist poststructuralism continues to challenge the ways of knowing and
thinking through the concepts of knowledge, power, language and Discourse. By understanding
the socially situated and patriarchal influences embedded within science, the next generation of
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feminists can begin to understand the ways in which girls are able to de/reconstruct themselves,
their ways of knowing, and the relationships of power and language to Discourse of and within
STEM fields.

Methodology
The purpose of this qualitative study was to understand the experience of girls within an
all-girls after-school STEM club as they construct and understand their STEM-identity.
Qualitative research seeks to gain an in-depth understanding of the lived experiences of people
and the meaning they give to their experiences (Lichtman, 2013). Qualitative research looks to
answer how or what (Lichtman, 2013), therefore qualitative research is appropriate for this
research question since I have sought to understand how girls experience the space and how this
space nurtures girls as they construct and understand their STEM identity. Additionally,
qualitative research methods emphasize the role of the researcher as the key instrument for data
collection (Lichtman, 2013; Stake, 1995); I was the sole data collector and interpreter for this
research. This ethnography is approached from a poststructural feminist lens.
Feminist Research
There is not a singular way to do feminist research, however, feminist research is
grounded in values of feminism which is often signified by the approach and troubling of gender
and power and their relationships to hegemonic frameworks (Ramazanoglu & Holland, 2002).
Cook and Fonow (1986) identify five principles of feminist research including: gender as a
feature of social life, challenging norms of objectivity, concern for the ethical implications and
recognition of the historic exploitation of women, and emphasis on empowerment and the
transformation of hegemonic social institutions and power hierarchies. According to Neilson
(1990) feminist research is not only about women, but also for women; since the 1990s, feminist
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research has extended to encompass all genders, not only women. Gender, complicated by the
intersection of multiple identities, and the social consequences caused by power dynamics within
STEM spaces are the central focus of this study. This is a feminist study in that I have sought to
understand girls, their gendered experiences within STEM, and how this informs their identity.
Ethnography
Ethnography is best suited for examining and seeking to understand the social
interactions of a particular group and involves intensive immersion in the group for an extended
period of time (Buch & Staller, 2011; Lichtman, 2013). Additionally, ethnography seeks to
explore culture and subcultures through qualitative methods to produce rich, thick descriptions
(Wolcott, 2001). This study is an ethnography in that it has sought to understand the lives,
activities, and experience of a group of young women who belong to an all-girls after school
STEM club. While there are many ways to “do” feminist ethnography, the unifying theme of
feminist ethnography is that it, seeks to focus on the lives, activities, and experiences of women
(Hesse-Biber, 2007, emphasis added). While there is not a prescribed way to do’ ‘feminist’
ethnography, the methods of this of study seek to document the lives and activities of girl,
understand girls and their perspectives, and understand the girls in their context (Reinharz,
1992). According to Pillow and Mayo (2014), “what is key across feminist ethnography is a
commitment to studying the ‘lived experiences’ of gender and its’ intersectionalities, resulting in
theory that is built from these lived experience” (p. 197). Meaning that while there are multiple
ways to conduct a feminist ethnography, feminist ethnographies are committed to studying
intersections of gender and other areas of difference (Buch & Staller, 2007). Additionally,
“present-day feminist research focuses on making visible the experiences of women and, at the
same time, rethinking these experiences through critical analysis of gendered power relations”
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(Pillow & Mayo, 2014, p. 98). This study is a feminist ethnography in that it has strived to
understand and bring to life the experiences of a group of girls, through documenting both their
actions and words through the overlapping and intersecting lenses of gender, race, class, and
STEM.

Methods
The research took place with a group of girls who are interested in STEM and belong to
GEMS, an all-girls after-school club, in an affluent suburban high school. First, I will describe
the site and why it was chosen. I will then describe the participants and recruitment plan as well
as the methods of data collection. The location of the site is not named to protect the privacy of
the school and participants. All names have been pseudonymized.
Description of Site
This research site was selected because the site would elicit data that would allow me to
answer my research question. The site was an all-girls after-school STEM club and helped to
understand: what is the experience of girls being in an all-girls after-school STEM space?
Through participant observations and interviews, this space and the girls within it were
able to assist me in understanding: how does this all girls after school space contribute to STEM
identity development and how does this space allow girls to break through barriers they
encounter in authoring a STEM identity? This space is dedicated to supporting girls as they
share, express, and develop their interests in STEM in a supportive and nonthreatening
environment. Their experiences within this space allows me, the researcher, to understand how
these kinds of after-school, informal learning spaces contribute to STEM identity development.
I am an insider in this school. I have first-hand knowledge of teaching and learning in a
typical STEM-classroom as I am a chemistry teacher with 10 years of experience. I also have
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knowledge of this all-girls non-competitive after-school STEM club because of my work with
the group through my pilot study, which was conducted in spring 2016. Additionally, the STEM
identity literature that exists has focused primarily on underrepresented minority girls and/or
urban settings; this study addresses a gap in the literature at the intersection of race, class, and
gender in that the focus is primarily on white girls in an affluent community. This suburban
school is host to a population of students who may or may not be aware of their own positions of
privilege. Privilege is a set of unearned benefits people who fit within certain social groups
receive (McIntosh, 1988). Society is affected by the operations of different power systems (i.e.
patriarchy, sexism, racism, classism- to name a few) and the “social contexts of people’s lives
are constituted through people’s activities” (DeVault & Gross, 2016, p. 5). Because this school is
in an affluent suburb, the social contexts of these girls may allow for more academic and
extracurricular opportunities, privileges, available to them. Additionally, while much of the
STEM identity literature has focused on underrepresented minority students, it is also important
to study and understand settings of privilege since often young adults who are brought up in
privilege often maintain their position of privilege into adulthood and become more powerful
members of society compared to young adults who come from less privileged situations (Nader,
1972). This dimension of privilege may help us to understand gender and STEM differently.
This comprehensive suburban school has some racial diversity and is comprised of
approximately 76% white students, 3% black students, 17% Hispanic students, 2% Asian
students, and 2% two or more races. Approximately 16% of students are eligible for free or
reduced lunch (Illinois School Report Card). The total school population is approximately 4000
students divided between two campuses and 92% of the student population graduates in 4 years.
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The school offers a diverse offering of STEM courses at a variety of different levels:
college preparatory, honors, high honors, and advanced placement. The major differences among
the levels, are the pacing of the course, amount of homework, and expectations for independent
learning. Table 4 shows a selective list of the school’s STEM course offerings based on the
courses that participants discuss.
Table 4. Selected STEM Course Offerings and Sequence
Grade

Science

Math

Applied Technology

9th

Biology

Track A: Algebra II
with Trigonometry

Engineering Design

Track B: Geometry
10th

Chemistry

Track C: Algebra
Track A: Pre-calculus
Track B: Algebra II
with Trigonometry

11th

**AP Physics I & II
(algebra based)
**AP Biology, **AP
Chemistry, **AP
Environmental
Science,
**Astronomy,

12th

Track C: Geometry
Track A: choice of AP
Calculus BC, AP
Calculus AB, AP
statistics

Advanced
Engineering Design,
Engineering &
Invention

Networking Software
Solutions,
Networking
Essentials,

Architectural
Engineering Design
1,
Engineering &
Invention 2

**AP Computer
Science A,
**Advanced Mobile
Development,
**Programming in
Python

Architectural
Engineering Design
2

PC Repair &
Maintenance,
Webpage
Development

Track B: Pre-calculus

Track C: Algebra II
with Trigonometry
AP Physics C
Track A: Choice of
(calculus based)
AP Calculus BC, AP
**Human Anatomy
Calculus AB, AP
& Physiology
Statistics, Linear
**Organic Chemistry Algebra
Track B:
AP Calculus BC,
AP Calculus AB, AP
Statistics
Track C:
Pre-calculus,
AP Statistics

Business
Education*
Computer
Applications,
Keyboarding,
Mobile App
Development,
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*These courses can be taken in any grade. All business education courses are at the college
preparatory level, unless the title contains Advanced (honors), or AP.
** These courses can be taken in grades 11 or 12.

Students in grade 9 and grade 10 have no choice of class, but do have a choice of their
level. In grade 11, most students take physics, however, physics is not a requirement by the
school or state so students can choose their grade 11 science class. As determined by the school
physics is offered a college preparatory level or as an Advanced Placement course. As
determined by The College Board, there are several versions of AP Physics, which differ based
on the content and if they are algebra or calculus based. AP Physics I and AP Physics II are
algebra based and AP Physics C is calculus based.
In the math sequence, students tend to be on one of three tracks. Their initial placement in
the tracks is based on their previous test scores and recommendations by their eight-grade
teacher. The girls in the study are enrolled in a variety of the STEM courses and all participants
are in at least the honors level for both their math and science courses. When the girls have met
the prerequisites, most GEMS girls choose to take multiple advanced placement STEM courses.
The STEM electives courses and the Advanced Placement STEM courses after AP
Physics I, tend to be comprised predominately with male students, similar to Table 1 in Chapter
1, which shows the national number of males and females for each AP test. In the AP Physics C
class at the site of study, about 26% of students are girls; in the PC repair class about 12% of
students are girls. This gender disparity in the STEM elective courses is one of the primary
reasons why the GEMS club came to exist at the school.
The math and science departments at the school have a total of 68 certified teachers of
which approximately 65% are women. Approximately 33% of women in the math and science
departments are specialized in math, whereas in science the women are unevenly represented
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across STEM disciplines. Of the women in the division, 18% teach only biology, 11% teach
biology and chemistry, approximately 7% of the women teach only chemistry, approximately 5%
teach only physics, and approximately 2% of women teach both chemistry and physics.
Compared to data from 2011 compiled by the National Center for Education Statistics (NCES)
and reported in the 2014 digest, within the United States, 42.7% of math teachers in grades 9-12
are female (compared to 33% at site) and 46.4% of natural science teachers in grades 9-12 are
female (compared to 32% at site). The NCES does not specify the terminology they use to
classify math and natural science teachers, however, the percentage of women in the math and
science departments at the chosen site is lower than the national percentages that have been
reported7. Reasons for the low percentage of female representation within the math and science
departments are unknown. Additionally, it is unknown how active teachers are with addressing
gender issues within STEM fields and within their classrooms.
Within the school, 89% of faculty have earned a master’s degree (Illinois School Report
Card). The faculty is also of limited diversity and is comprised of approximately 94% white, 1%
Black, 3% Hispanic, 1% Asian, and 0.9% not reported. 59% of the faculty are women and 41%
of faculty are men. The average teacher salary in the district is slightly over $100k, compared to
$62.6k at the state level. The school spends over $10,000 per pupil for instructional spending
alone and retention rates are high. Only 3% of students moved in or out of the district and left the
school in 2017 compared to 7% at the state level (Illinois School Report Card). These school
statistics indicate that this school values students and teachers because of the high per pupil
expenditure and the high teacher salaries. The low percentage of students who move in or out of
the district indicates that families are economically stable and value the opportunities that the
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school provides for students and choose not to move. The school offers students over 100
different activities and athletics, of which the GEMS, girls in engineering, math and science club,
is considered one. The GEMS club will be described in greater detail in Chapter 4.
Participants and Recruitment Plan
The participants included 11 girls ages 14 to 18 who belong to the GEMS. Prior to the
study I had participated in several field trips with the GEMS and had attended several of their
meetings. During the spring of 2016, I interviewed girls from the group for my pilot study. All of
the girls who participated in the pilot study were first, second, or third-year students at the time.
During my pilot study, through the interviews I consistently heard the girls refer to GEMS as a
space that not only supports their interests in STEM but also offers something more. As I kept
hearing and learning about the GEMS club, I wanted to learn more about the experiences
occurring within the GEMS and how this space contributes to STEM identity development.
To gain permission to conduct my dissertation research with the GEMS, I met first met
with and discussed this research study with the school principal. I reached out to the club advisor
and asked if she would be willing to allow me to attend the meetings, participate with, and
observe the group. After obtaining these initial permissions and obtaining approval from the
IRB, I attended the GEMS meeting to introduce myself and explain my presence, my research,
and the different ways girls could choose to participate in the research. I gave the attendees both
student assent and parental permission forms and if girls were 18, I gave them consent forms.
On the consent and assent forms I asked for permission for them to be part of observations,
photographs, focus groups, and individual interviews. Participants chose the ways in which they
wanted to participate. If participants indicated on their assent forms and had parental consent,
that they were interested in participating in focus groups or individual interviews, I extended
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email invitations to these girls. I conducted three focus groups, 12 total interviews with students,
and seven interviews with teachers of participants. I was a participant observer at all of the club
meetings and events.
While the study intended to understand the group dynamics and individual experiences as
they relate to STEM identity for girls, participation in the study was open to all students who
identify as girls and are members in the club. If for example, a member of the GEMS identified
as transgender or is in transition, they would not have been excluded from the study based on
their gender identity. (No transgendered students were included because none volunteered.) I
also worked from the assumption that classrooms and schools reify hegemonic discourses about
STEM participation and STEM culture and this club serves to empower girls to interrupt and
speak back to the Discourse in the culture of STEM.
Data Collection
As previously mentioned, there are a multiplicity of ways to “do” feminist ethnography.
However, both ethnography and feminist research seek to document the lives and experiences of
a group of people. I, the feminist ethnographer, employed ethnographic data collection methods
including participant observation (recorded in field notes, as will be described below), audiorecorded semi-structured interviews and focus groups, collected documents used by the group,
and photographs of events. As ethnography is understood to be about understanding the culture
or subculture of a particular group, ethnographic data collection means that data was collected
where the group meets and interacts to understand the inner workings of the group. As such, the
data collection methods aforementioned were used to elicit rich thick descriptions of the innerworkings of group and the nuanced experiences of individuals within the group (Licthman, 2013;
Pillow & Mayo, 2014). Additionally, these data collection methods can be characterized as
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feminist in that they foreground the voices of the participants while drawing attention to the
intersections of identities, and the meanings participants make of their experiences (Pillow &
Mayo, 2014). To examine the relationships within the group, participant observation, field notes,
interviews, and focus groups are the primary methods of data collection for ethnography.
Participant observation. Participant observation is central to ethnographic work
(Merriam, 2002: Pillow & Mayo, 2014) and allowed me to share in the GEMS space with the
girls. Participant observation requires building rapport with the group by developing
relationships with participants in order to gain access to insider information. Establishing rapport
also alerts me to how the language that the GEMS use may convey different meaning than within
my world (Bogdan & Biklen, 2007). Additionally, being a participant observer allows me to gain
the trust of the participants and may also help elicit data in interviews and focus groups that I
may not otherwise have access to hearing. After gaining access to the group, I was an active
participant observer and collected field notes (Spradley, 1980).
Field notes. Field notes are “accounts describing experiences and observations the
researcher has made while participating in an intense and involved manner” (Emerson, Fretz &
Shaw, 1995, pp. 5-6, emphasis in the original). Field notes are typical of ethnography research
because they provide rich thick descriptions of observations. Field notes also allow the feminist
researcher to document the lives and activities of girls in their context, a tenet of feminist
research. Field notes were jottings taken during observations within the GEMS space and then
shortly following the observation, I expanded on them including what I see, hear, think, smell,
feel etc. and made them into a fuller more holistic form (Bogdan & Taylor; 1975). For
ethnographic research, field notes are also part of the iterative data analysis process and include
not only detailed descriptions, but also analytical ideas and inferences (Bailey, 2007).
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Additionally, field notes for the feminist ethnographer also include personal feelings about social
events and reflexive thoughts in order to consider my place within the research and allow me to
become more attune to power relations and formal and informal relationships among the group
of girls (Buch & Staller, 2011).
Interviews. In addition to participant observation and field notes, interviews are also
beneficial. Interviews are typical of ethnography and important to feminist research because they
allow participants to explain and describe complex interactions and processes, to uncover the
nuances of culture, and they elicit in-depth, personal accounts (DeWalt & DeWalt, 2011; HesseBiber, 2007, 2012). Semi-structured interviews are reflective of feminist theory in that it is a
method that allows me to develop thematic questions and access the voice of the participants and
understand their perspective (Hesse-Biber, 2007; DeVault & Gross, 2014; Reinharz, 1992).
Additionally, while observations allow me to see what participants do, interviews and
observations allow me to understand the in/congruency between what participants do and what
they say they do.
The student interviews sought to understand issues that are important to the individual
and group STEM identity. Within the interviews I had hoped to understand what brought the
girls to GEMS, how they see themselves within the group, and how their experiences may
translate to their future endeavors within STEM. I also hoped to understand what their goals
were within GEMS and how they intend to achieve these goals. Out of respect for the time of the
students I asked participants for only a one-time interview lasting approximately one hour with
the possibility of a 30-minute follow up interview. Additionally, for participants, I offered that
the one-hour interview may be split into two sittings if the girls prefer; however, none of the
participants chose to do this. The primary interviews lasted between 45-60 minutes and follow
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up interviews lasted from 20-30 minutes. The interview and follow up interview questions for
students can be found in Appendix B and Appendix C respectively.
To gather another point of comparison, I also interviewed at least one STEM teacher of
each participant to understand how participants narrate their identity within GEMS and how that
compares to the identity in the classroom. The teacher interviews lasted from 10-30 minutes and
took place in a classroom or office space. The teacher interview guide can be found in Appendix
E.
Focus groups. Focus groups are used when examining a program or organizational
structure and in accessing attitudes, feelings and experiences of groups (Hesse-Biber & Leavy,
2007). Additionally, focus groups can provide space to have conversations about potentially
uncomfortable subjects, such as experiences with gender bias in STEM and privilege. Focus
groups allow for a more in-depth conversation among participants to better understand a
particular issue, in the case of my research, gender, privilege and STEM (Bailey, 2007; Morgan,
Krueger & King, 1998). Focus groups are also useful in collecting data from people who may
feel weary of participating in a research study (Kitzinger, 1994 in Hesse-Biber & Leavy, 2007).
Focus groups were beneficial to elicit data from girls in the group who felt hesitant to participate
in an individual interview. Additionally, since these are teenage girls, they may have felt more
comfortable participating in a group setting. Focus groups were beneficial to better understand
how the girls in GEMS understand the experiences within the club as well as issues of gender in
STEM and how they experience their position of privilege within STEM. Focus groups are used
within feminist research because not only do they give voice to social realities of previously
silenced populations but they also seek to understand the girls’ perspectives within their contexts.
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Group conversations give insight into the way that language is used within the group and how
girls understand themselves within their context.
The focus groups lasted approximately one hour and had no more than three girls. With
groups of not more than three, I was able to create a space where there was greater likelihood
that all voices of the group will be heard equally. By hosting three focus groups, more GEMS
girls were able to participate in the research and greater participation lead to a deeper
understanding of the experiences within GEMS. The focus groups sought to understand how the
girls view issues of gender within STEM and how GEMS helps to shape their ideas around
gender in STEM fields. Additionally, the focus groups addressed issues of privilege and how a
position of privilege within society may shape the girls’ ideas around issues of gender, STEM,
and identity. The focus groups were semi-structured to give participants power over the
conversation, which is important to feminist research. The focus group guide can be found in
Appendix D.
Documents. Documents are also typical of ethnography. Therefore, I collected documents
pertinent to the group. These documents included but are not limited to photographs taken by
girls or the club sponsor of field trips and bulletin boards, relevant websites, handouts that the
group uses, and images created during the focus groups. Permission for the girls to be
photographed were included in the assent and consent forms. Since ethnography research seeks
to understand the holistic experience of the space, the documents provided data that were not be
accessible through observations, interviews, and focus groups.
A wide variety of methods of data collection are typical within feminist ethnographic
research because they can provide a more holistic description of the girls’ lived experiences and
perspectives within their context. These data collection methods are typical of feminist and
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ethnographic approaches because they give voice to the lived experiences and ways of being of
the participants. Wolcott (1994) offers three modes of gathering data: experiencing through
observation, enquiring through interviews, and examining through studying documents prepared
by others. While interviews speak to the enquiring process, observations speak to what I observe
of the girls in GEMS and also my own experience of the GEMS from which I can extrapolate the
experience of the girls within GEMS. Participant observations also allow me to begin interviews
by having a shared experience with the GEMS.
In order for participants to be part of the study, participants needed to identify themselves
as girls who belong to and participate in GEMS. Girls range in their level of schooling from
ninth grade to twelfth grade. Of the 20 girls who regularly attend GEMS meetings, 11 chose to
participate in this study. Of the 11 participants, I interviewed six of the girls. From interviews, I
began to understand the experiences of the girls within the space and the meaning that the GEMS
space offers to its membership. I hosted three focus groups, one after each sports season, for girls
who felt more comfortable sharing in a group and who may have joined the club at various
points through the year. By hosting both interviews and focus groups I was able to examine the
multiplicity of experiences within the GEMS. Focus groups allowed me to access hidden
knowledge that the girls may not think about on their own because experiences of oppression
may go unnoticed in daily life (Hesse-Biber & Leavy, 2007) and allowed me to address aspects
of race, privilege and STEM in an environment where girls may have felt more comfortable
discussing these issues with peers rather than individually with an adult. Both interviews and
focus groups took place after school in an empty classroom or the library to provide a quiet
environment. During the interviews and focus groups, the door to the classroom was slightly ajar
so that the girls feel comfortable and safe. The interviews and focus groups were audio-recorded
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and transcribed verbatim by a transcriptionist who signed a confidentiality agreement. I then,
verified the transcripts to ensure the accuracy of the data. Data was collected until data saturation
was achieved and all girls who were interested in interviews or focus groups had the opportunity
to participate.
Data Analysis
Within ethnography, data analysis is an iterative process. Participant observations were
recorded as field notes and were coded first through open and then focused coding and a constant
comparative method of data analysis was used (Emerson, Fretz & Shaw, 2011). The audiorecorded interviews and focus groups were transcribed verbatim by a transcriptionist, who signed
a confidentiality agreement, and the transcripts were verified by the researcher (Galletta & Cross,
2013; King & Horrocks, 2010; Wolcott, 1994). Documents were photocopied or photos were
taken where photocopying was not possible (i.e., bulletin boards or on field trips), and webpages
were printed. These four forms of data were coded first through open and then focused coding;
as the data collection was ongoing, open and focused coding were also ongoing. Galletta and
Cross (2013) explain, “[a]nalysis involves locating and labeling these thematic patterns, which
reflect ideas evident in the data. These ideas represent a core level of meaning and are often
referred to as codes”( emphasis in original, pp. 121-122). All of the transcripts were coded by
hand which allowed me to become more familiar with the transcripts and to notice patterns
across all of the transcripts as they were coded. As codes emerged they were put into a
spreadsheet which was color-coded by participant; this method of data analysis also allowed me
to see similarities and differences across participant experiences within the same codes. As I
began to see similarities and differences within a code, I was then able to see connections among
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the codes. The codes were then collapsed into categories and analyzed (Galletta & Cross, 2013)
from which the themes emerged.

Ethical Considerations
Based on school policy and my insider positioning, teachers cannot offer extra credit to
participants. Informed consent was obtained through both parental consent and student assent.
As stated in the IRB approval letter (Appendix A) I used parent permission and student assent for
students under 18 years old and consent forms for students 18 years old, because the school and
the IRB requested that I obtain written documentation of agreement to participate. Informed
consent forms ensure that participants are aware of the study and what they are volunteering to
participate in, and have an opportunity to ask questions about the student before agreeing to
participate (Shaw, 2008; Wester, 2011).
Since the purpose of the study involves understanding the lived experiences of students,
the questions asked in the interviews were of a personal nature about their experiences in and
thoughts about GEMS and STEM. Participating in the study did not involve any risks that
participants would not encounter in real life. Generally, participants were asked questions about
their personal experiences with STEM education and interests in STEM fields and may have felt
uncomfortable or embarrassed about answering certain questions; however, during a debreif after
each interview and focus groups, participants said that this it was a positive experience.
Additionally, there was the possibility that first year students may be assigned to me as a
teacher during their second year of high school. In order to prevent a conflict of interest, the
participating students may, through their counselor, request a different teacher for their secondyear science course if the researcher is the assigned teacher. There was also the possibility that
some of my current students belong to the GEMS. One of my students chose to participate in the
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interviews or focus groups as part of the study, and a different teacher graded their class
assignments for the duration of the study. Additionally, the school values parent communication.
In the event that the school or parents or participants are interested in the results of the study, I
will make the results available in an electronic presentation.
Confidentiality with regards to the content of the interviews regarding STEM identity
development was maintained. Participants’ names were pseudonymized and details that would
divulge their identity have been disguised or eliminated from the study. The name of school,
location, data about the school and community have also been disguised in order to maintain
confidentiality of the school and participants.

Quality and Trustworthiness
Quality of research involves the steps I have taken to ensure the appropriateness of the
research design and execution. Quality of the research is reflected in the trustworthiness of the
study. The criteria for evaluating qualitative research is different than quantitative work because
the focus is evaluating “how well the researcher had provided evidence of her or his description
and analysis represent the reality of the persons studied” (Bloomberg & Volpe, 2012, p.112). A
study is trustworthy when it represents the reality of the persons studied. While my positionality
precipitates my interest in the study, I attempted to bracket my ideas and assumptions about my
experiences, curriculum, and aspects of the school while interviewing and analyzing the data.
Researchers use bracketing as a technique to both suspend their own judgments and biases but
also as a way to more deeply engage with the content and increase reflexivity (Tufford &
Newman, 2010).
There are several criteria that contribute to the trustworthiness of the study including:
credibility, dependability, and transferability and confirmability (Denzin & Lincoln, 2000).
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Credibility refers to how well the researchers’ interpretation and representation parallels the
experience of the participants (Bloomberg & Volpe, 2012). Dependability is concerned with the
process of data collection and to whether a reader can track the procedures and processes used to
collect and interpret data (Bloomberg & Volpe, 2012). Transferability refers to how the findings
of this study are useful to other settings as determined by the reader (Bloomberg & Volpe, 2012).
Confirmability refers to the degree to which the researcher’s bias is minimized and the findings
of the study are “the result[s] of the experiences and ideas” of the participants, “rather than the
characteristics and preferences of the researcher” (Shenton, 2004, p.10). I used multiple
strategies to ensure trustworthiness of the research.
I used multiple methods of data collection and collected data until data saturation was
achieved. Since there were multiple methods and sources of data collection, data was
triangulated to corroborate the experiences of the participants and interpretation of the researcher
and generated thick descriptions of the participants.
Additionally, after field notes were written, I used peer debriefing to enhance the
accuracy of my portrayal of the experiences of the girls. Additionally, member checks require the
researcher to interpret meaning from the observations, field notes, and interviews, and bring this
analysis back to the participants in order to clarify and confirm the meaning and interpretations
(Bloomberg & Volpe, 2012; Ghesquiere, 2004). I used member checks to ensure the voices of
the participants were heard accurately, and to check to see how the participants perceived my
emerging analysis. Similar to member checks, I will use peer review and frequent debriefing to
test my own developing ideas and interpretations and to help me identify and recognize my own
biases and preferences throughout the data collection process and as interpret the data collected.
Peer review assists in ensuring that the voices are heard and interpreted accurately and that there
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is congruence between the findings, data, and interpretations. The use of thick description also
ensures that the voices of the participants are heard and they convey details about the site and
participants; this gives credibility to the data. Thick descriptions convey a realistic and holistic
picture (Denzin, 2001)- one goal of ethnographic research- and allow the reader to decide if the
study could be transferable to their setting.
An audit trail is “a detailed account of the methods, procedures, and decision points in
carrying out a study” (Merriam & Tisdell, 2016, p. 259). An audit trail is used by researchers to
assist with documenting how the data is collected and analyzed throughout the research process
(Bloomberg & Volpe, 2012; Ghesquiere, 2004; King & Horrocks, 2010). Reflexivity is also
integral to feminist research (DeVault & Gross, 2014; DeWalt & DeWalt, 2011) and is also part
of the audit trail. During the research process, I kept an audit trail that included how the data was
collected, timeline of interviews and focus groups, and observations, and how decisions were
made throughout the process of the study. I also included reflections and questions that arose
during the research process and how decision about these issues were made and actions taken;
this contributes to the confirmability and dependability of the data. All of these strategies:
triangulation, member checks, peer review, reflexivity, an audit trail, and thick descriptions,
helped me ensure that the stories I collected and tell here reflect and present the experiences of
the participants and ensure the trustworthiness of the study.

Positionality
In qualitative research, a researcher’s positionality conveys not only how a researcher has
become interested in a topic, but also helps to unearth any assumptions the researcher brings to
the study as well as potential ethical and/or political issues that may arise. Within this
positionality statement I intend to explain how I became interested in my research question and
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the assumptions that I bring to the study with my own experiences with gender issues and STEM
in order to be more aware of possibilities so that I can adequately address these issues as the
research progresses.
I am a white, middle class, cisgender, teacher, student, chemist, and feminist who
expressed interest in STEM at an early age. I persisted in STEM despite barriers that I
encountered at all levels of schooling. When I was in my teens, I felt limited by the opportunities
to participate in STEM classrooms because some teachers would ask boys questions more often
than girls, despite equal eagerness to answer. Additionally, girls would be disciplined more often
than boys for talking in class despite the equal frequency of side conversations. In high school,
all of my math and science teachers were men. Within my AP chemistry class, I was one of five
girls in a class of 24 students. Within my AP calculus class, I was one of eight girls within a class
of twenty-five students. In my co-curricular activities, I was the only girl on the academic bowl
team; it was "uncool" to be nerdy.
Within my undergraduate major, chemistry, while boys and girls were equally
represented, male professors would ask more questions of the young men than women in the
room. When a woman or minority student would offer a response, professors would often seek
confirmation from other students; when the white males answered questions, their responses
would not be questioned in the same way. Additionally, the white men within the major often
studied together while the women and minority students would often study together, creating a
segregated group of students. Additionally, after completing a third semester of chemistry, my
academic advisor, a white man and chair of the department, suggested I pursue a different major
if I felt that chemistry was too hard or challenging for me. This academic advisor later became
my research advisor and did not encourage or discourage me from pursuing a career in chemical
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education. For my first three semesters of college I had only male professors within my
chemistry and math classes. It was not until my fourth semester that a woman professor offered
encouragement and took interest in my studies.
I found mentors and supportive peer groups both in high school and college. My high
school math teacher, encouraged me to follow my curiosity, to constantly challenge myself and
not give up, and to never stop learning. While in college, the women faculty within the chemistry
department were ever encouraging. They hosted monthly gatherings specifically for the women
undergraduates in the department and fostered a sense of community among us; however, this
group was not created until my third year of college. Within this community we often had
discussions of sexism embedded within STEM fields but rarely did we discuss the segregation
among students in the department.
Both in high school and college, I found myself in peer groups that supported and
fostered my STEM identity, though at the time, I did not have the words to describe this concept.
In high school, I participated in academically orientated clubs, though not science specific, and I
was an athlete as well. In college I continued to be a recreational athlete and was a volunteer
tutor for students in math and science.
In high school, I was interested in teaching, but I went to college thinking I would go into
medicine. I wanted to satisfy my curiosity around the teaching profession and I participated in a
summer internship at an independent boarding school. I learned about what it means to be a
teacher and I felt at home in the classroom. At that point, I knew, I wanted to pursue a career in
teaching.
My lived experiences bring me to my current position as a chemistry teacher and insider
in the intended site of study. I have first-hand knowledge of teaching in typical STEM
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classrooms at three different schools. Each of the schools I have worked in several different
populations of students and have different financial resources. As a STEM-educator, I am
acutely aware of the needs of STEM students and ways that the science curricula can both
promote and limit the development of a STEM identity.
Because of my lived experiences I believe I am able to empathize with young women
who find themselves facing barriers in STEM contexts that limit their ability to author a STEM
identity. Within my classroom, I assume that all students want to learn and are capable of
participating in STEM. My lived experiences and pilot study precipitate my interest in this
research.
Within the context of my pilot study I learned that young high school girls face similar
barriers to STEM identity development including biased teacher and peer narratives and gender
stereotypes. While the STEM culture seems to be improving for women in the STEM workforce,
much still needs to be done in order to achieve equity within STEM fields, from schooling to the
workforce.
Additionally, through my studies of Bakhtin (e.g. Marchenkova, 2005; Fecho & Botzakis,
2007; Holquist, 2004), Makiguchi (e.g. Lin & Luk, 2005; Pagan, 2001), and Ikeda (e.g., 1977;
2010), I have come to understand myself as a dialogical being in the world. That is, identity is
something that we do, we have an interaction, an internally persuasive discourse and then
perform it. It is through interactions with others, through language, texts, signs, and symbols that
we come to know and understand ourselves and then perform an identity (Butler, 1999; West &
Zimmerman, 1987). In understanding the value that STEM fields have, all students should have
the opportunities and power to apply their knowledge and deepen their understanding of self and
perform a STEM identity.
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Limitations/ Delimitations of Study
The parameters imposed upon this study include limits to the location, age, and a
particular after-school setting, and timeframe that elicit certain kinds of data. This study did not
go into classroom spaces during the normal school day, and therefore relies on the participants as
the only source of information regarding their classroom experiences at the school. Additionally,
this study was conducted in a school that has adequate resources. Access to these resources limits
the transferability of the results to schools that struggle in having adequate resources.
While the study has sought to understand how a noncompetitive all-girls after-school club
contributes to the ways that girls construct and understand their STEM identity, the data intended
to give voice to girls from a privileged school who have already chosen to author a STEM
identity. Additionally, this is only a snapshot of the STEM experience for these students; it does
not offer a comprehensive understanding of the construction of STEM identity through multiple
grades or levels of schooling. The scope of the study and the constraints of the sample are
delimitations of the study.

Conclusion
There exists a longstanding history of patriarchy within STEM fields. While progress has
been made to improve the representation of women in STEM, STEM fields are still perceived as
masculine and barriers continue to exist that limit women’s participant in these field. Barriers
occur within all levels of schooling and are influenced by societal messages of gender
performance and STEM. This ethnography study seeks to uncover how a small group of girls
involved in GEMS in an affluent suburban school author a STEM identity within the context of
an all-girls after school space and answer the questions: What is the experience of the girls in this
all girls after school space?
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•

How does this all girls after school space contribute to STEM identity
development?

•

How does this space allow girls to break through barriers they encounter in
authoring a STEM identity?

These research questions are approached through the lens of feminist poststructuralism
with attention to issues around knowledge, power, language and Discourse. This ethnography is
both feminist in that it is with, for, and about young women and that is seeks to understand the
lived experience and ways of being within this after school space. Parental permission, student
assent, and consent for any student 18 or older, was obtained prior to beginning data collection.
Data collection methods included participant observation, semi-structured interviews, focus
groups, and documents. Data was coded, analyzed, and checks for credibility were used. While
the transferability of data and results may be limited by the affluence of the school, this feminist
ethnography is an addition to the existing scholarship because it examines the intersection of
gender, privilege, race, and STEM. I am both a feminist and insider in the school and my own
scholarship and lived experience inform my interest in the study.
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Chapter 4. Participant Bios and Program Description
As mentioned in chapter 3, the Girls in Engineering, Math and Science Club, GEMS, is part of a
large affluent suburban public high school. The school has approximately 4,000 students divided
between two campuses of which approximately 50 girls are on the email list for the club. The
following sections will discuss the history of the GEMS club, introduce the participants and
describe the activities of the GEMS club. As I present the data, ellipses indicate words taken out,
an em dash indicates pause and an en dash indicates utterances not completed.

History of the GEMS
The club was founded at the school in 2013 by an eleventh-grade student who at the time
was one of two girls in an engineering class of 30 students at the school. This GEMS club is
independent of the one started by Laura Jones in 1994. The club founder wanted to create a space
at the school where girls could share their interests in STEM and have role models. Her major
goals were to bring in women-in-STEM speakers and go to events where women in STEM were
speaking so girls could see themselves as part of STEM and not be intimidated by being a
minority in a STEM elective class. During the 2013-2014 school year, when it was a pilot club,
there were approximately seven girls who regularly attended meetings and events. GEMS did not
become an official club at the school until January 2015. Within the last four years, the club has
grown in membership with a mailing list of over 50 students and approximately 20 students who
regularly attend meetings and events. Communities similar to GEMS, for example, Society of
Women Engineers and Society of Women Chemists, exist for college women to provide support
and mentorship for women in STEM. However, four years ago when the club was founded in the
high school, a structure like these other organizations did not exist and the club founder wanted
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to create a space for girls to share their interests, similar to the kinds of women in STEM
organizations that exist at the collegiate level. Now, several high schools in the area have also
developed organizations similar to GEMS. The GEMS acronym, is used for other clubs tied to a
national organization for Girls Excelling in Math and Science; however, the GEMS club at the
school is not associated with the national organization. Similar clubs to Girls in Engineering,
Math and Science have developed at neighboring high schools but use different acronyms to
represent their clubs and also are not tied to the national GEMS organization.

GEMS of the 2017-2018 School Year
The all-girls after-school club, GEMS, meets approximately twice a month, though the
club captains meet more often to plan and prepare for the meetings. For each meeting, the club
gathers in a classroom on the first floor of the science wing of the high school at 6pm in order to
accommodate girls who play sports. The club has a member list of over 50 girls, however, there
are about 20 girls that regularly attend and of the 20 that regularly attended 11 chose to
participate in this study. The participants range in age, class year, and outside interests. Many of
the girls are involved in a multitude of other activities. Some participants express more interest in
STEM fields than others. For example, some girls that come to the meetings have an aptitude for
math and science but are mostly interested in learning about summer opportunities or career
opportunities within science and so they only attend meetings related to science speakers; they
attend irregularly and do not fully experience all aspects of the club. Some girls come because
they have some interest in STEM, but they want to socialize and have been invited by their
friends, who also express more serious interest in STEM. Girls learn about the meeting dates
from the club website and email announcements. When there are special events, such as speakers
or field trips, girls are notified through email. Many of the participants choose to take higher-
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level STEM courses or STEM elective courses. Participants report that it is in these higher-level
and elective courses that a strong gender imbalance exists. Girls who choose to participate in an
all-girls after-school STEM club develop a support network of like-minded individuals, are
exposed to more career options, have mentor-like relationships with peers.

Meet the Participants8
Girls were invited to participate in the study in a variety of ways. Additionally, girls were
made aware that if they chose to participate I would also interview their teachers. As mentioned
above 11 girls participated in the study. Three girls chose to participate in all aspects of the
research. Five girls chose to participate in focus groups and observations and three girls chose to
participate in interviews and observations. All girls, expect one, chose to participate in
photographs, however, photographs are limited. Girls who participated in focus groups and not
interviews have more limited descriptions below, due to the limited nature of personal
information gleaned from the focus group process.
Anna
Anna is a 9th grader currently taking biology. She is inquisitive and wants to do her best
at school as demonstrated by going to see her teachers for help, especially her biology teacher.
She is involved with theater and the golf team. Anna describes herself as interested in STEM but
she is not sure what field. She joined GEMS to gain exposure to different STEM fields. Anna’s
biology teacher describes her as hardworking and is good at identifying information that she does
not know. Anna’s teacher continues to describe her as a very concrete thinker whose analytical
skills will develop more in time. She needs a lot of reassurance. According to her teacher, Anna
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is always willing to do the work to “figure it out” and put forth the effort to be part of the puzzle.
Anna describes herself as, “A ninth grader; And, I like -- I like doing math. My favorite math is
Algebra. It seems so easy for me to, like, plug the numbers in, and you subtract this and then this
happens, or you use this in the calculator and you’ll get this. And, I don’t really know what I
want to get into yet, but I think something in STEM would be really cool.” Anna’s summer plans
include babysitting and participating in community theater.
Chloe
Chloe is a tenth-grade student taking honors chemistry and honors algebra. Chloe is
involved in GEMS and French Club. Chloe may be interested in a profession in healthcare and is
also a member of the future-health-care-professionals club. Chloe’s teacher describes her as
more verbally passive in large groups and can be slow to process information and is typically the
middle person in the group. Her teacher also indicated that she does not ask a lot of questions
during class. In smaller group settings, however, Chloe is very forward with her learning needs
meaning that she is confident with the questions she asks and is clear on what steps she needs to
take next to improve her level of understanding of the material. For example, her teacher
explained that Chloe typically will take the notes from class and follow along in the practice, but
will go home to rewrite her notes and redo her practice problems to determine where her gaps in
understanding are; she will then come in and ask questions and then determine what steps she
needs to do to study. She is a good learner in that she does what she needs to do to learn the
material.
Kara
Kara is a tenth grader taking honors chemistry and honors advanced algebra. Kara is
involved in choir both in school and participates in a show choir outside of school. She also plays
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lacrosse and is involved with other clubs at school. Kara’s chemistry teacher describes her as
“smart” and “sharp” and is able to figure out material quickly. She works best in small groups
but asks questions in a large group. She also enjoys teaching and helping other students.
Jackie
Jackie is a tenth grader taking honors chemistry, engineering and inventions, and honors
advanced algebra. Jackie used to live in a different state and her family moved for her parent’s
job. Jackie is a very motivated student and is highly involved with extra-curricular activities.
She is interested in potentially pursuing a profession in healthcare, so she is a member of the
future-healthcare-professionals club, she is a member of the lacrosse team, is a peer leader, and
recently became involved with the Students Against Violence Everywhere club, a national
organization that started after the Sandy Hook school shooting. Jackie’s teacher describes her as
“quiet in class” and “helpful to her lab group” and it seems that Jackie “enjoys the content and
for now is willing to embrace the challenge”. Jackie’s teacher is uncertain about Jackie’s
dedication to STEM and willingness to embrace the challenges of the subject matter in the future
as content becomes more complex and abstract. Her teacher wonders if she has enough interest
to pursue a STEM degree beyond high school.
Kaela
Kaela is a tenth grader taking honors chemistry and honors precalculus. Kaela’s parents
are from a different European country and Kaela’s primary language at home is not English.
Kaela participates in the math team, the badminton team, and a volunteer club. Kaela’s teacher
describes her as “quiet in class” but “helpful to her peers”. Her teacher indicated that she seems
very committed to science because she was asked to write a recommendation letter to pursue a
summer internship for high school minority students at an international physics research lab for
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the summer. Kaela’s teacher also says that she seems to enjoy the content, she makes friends
easily, and she picks up the material quickly. Kaela describes herself as shy but good at keeping
people together, she is loyal and creative, and she likes art. Kaela’s summer plans include
watching Netflix and catching up on sleep.
Cecily
Cecily is a tenth grader taking AP Physics I and honors advanced algebra. Cecily
expresses interest in biomedical engineering and took summer school between ninth and tenth
grade to take an elective science course in grade 10. Cecily has a sister who is also in the club. In
addition to participating in the GEMS club, Cecily also plays water polo and is on the swim
team. Cecily’s teacher describes her as “very soft spoken” and “reserved” and “not an
outstanding student”. Her teacher feels that she is holding herself back from her potential
because she does not ask a lot of questions. Cecily’s teacher indicates that she is not very active
in groups but suggest that this could be because she is a tenth grader mixed with a group of
eleventh graders and that “public speaking may not be her thing”. Cecily describes herself as
dedicated to STEM, introverted, and highly motivated. Cecily will be participating in a fiveweek STEM summer program at an out-of-state university.
Caleigh
Caleigh is a tenth-grade student who is very interested in technology and is taking PC
repair and maintenance, a computer programming course in the visual basic computer coding
language, and honors advanced algebra. In addition to the GEMS club, she is a member of the
cross country and track teams, a peer leader and a member of the marching band. Caleigh also
expresses interest in going into cyber security and is a member of the CyberPatriots, a national
organization dedicated to teaching and inspiring students to pursue careers in cybersecurity
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(USCyberPatriot, 2013). Her teacher describes her as “very kind” and “polite” and “a lead by
example type” of student, and she takes initiative. Her teacher describes her as part of the top
10% of students that he has seen in his career. Caleigh describes herself as being shy in middle
school and she likes working with certain people and she wants her peers to take her seriously.
Caleigh explains “I don’t want to be proved wrong by the guys. Like, I want to hold up like -- I
want to, like, hold up the image like I know what I’m doing, and I guess I feel kind of scared that
if I do get it wrong, then they’ll like -- I don’t know -- brush me under the rug.” Over the
summer, Caleigh has a technology job at her church and will be taking summer school.
Kate
Kate is an eleventh grader taking AP Physics I, honors advanced algebra, and Advanced
Engineering Design. Kate’s parents are from two different European countries and her primary
language at home is not English. Kate often expresses interest in astronomy but she also enjoys
language; she can speak three different languages fluently. Kate’s teacher explains that she has a
strong work ethic and she is always willing to put in the extra time and effort she needs to
understand the material. Her teacher explains that she has the work ethic for a STEM field and
career. Her teacher describes her as vocal with her teacher but not with her peers. She will ask
questions of her peers when forced to work in groups, but she prefers to work alone when given
the opportunity. In addition to the club, Kate volunteers at a nearby cat shelter and is a member
of the national honors society. Kate describes herself saying, “I would say that I am competitive,
but I don’t like showing it. Like, I like being quiet, but, at the same time, I want to be better than
I was before.” Kate wants to take AP Physics C next school year, but in order to do so, she needs
to take precalculus in summer school so that she can take calculus in grade 12.

86
Eleanor
Eleanor is an eleventh grader taking AP Computer Science, AP Physics I and honors
precalculus. Eleanor has indicated that she is interested in pursuing computer science in college
and that both of her older siblings are also pursuing STEM degrees in college. Eleanor plays
varsity lacrosse and is a club captain. Eleanor’s teacher describes her as more interested in the
learning process and less interested in the grade. Her teacher indicated that only recently has
Eleanor started to find her voice. Until this point, Eleanor has kept to herself in class and only
recently has started reaching out to peers but does not like to volunteer answers. She describes
herself as someone who does not often like to be wrong or takes risks. Describing her experience
in the club, “[w]ell, I mean, to be honest, I think I’m a lot more confident now since I’ve been in
GEMS, so I feel like I’m more likely to ... try things outside my comfort zone, like regarding,
like, math and science.” Eleanor’s summer plans include working at the fitness center, visiting
her sister in Nebraska and helping out her grandma with the new puppy.
Lara
Lara is a twelfth-grade student and has been a member of the club since it began as a pilot
club four years ago and has been part of the club leadership for three years. Lara has a sister in
the club. In addition to being in the club, Lara is a member of the track and cross-country teams,
she is on the math team, a member of the national honors society, and on the principal’s student
advisory board. Lara is interested in pursuing electrical engineering once she goes to college.
This year, Lara is taking AP statistics, AP Macro and Micro Economics, AP Physics C, and AP
Calculus BC. Lara’s teachers describe her by comparing her to her sister. Compared to her sister,
Lara is quicker and will take on leadership more often that her sister. She is polite and does not
procrastinate. Her teacher also suggested that Lara does not have the personality to pursue a
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STEM career because of “all the shit that she’d have to put up with from men”. Lara’s teacher
explains that she does not see Lara interacting with boys nearly as much as she interacts with
girls. Lara’s teacher explains that “working with men is different than working with women
because men often feel the need to mansplain and they don’t even realize it”. Lara is someone
who is willing to take on a challenge and is perceptive of how her current choices may impact
her future at college. “[L]ike two weeks before school started, I was like, I, like, really should
take this class [AP Physics C], because I shouldn’t let, like, other people dictate whether I want
to pursue something or not.” She also describes herself as non-confrontational. Over the summer
Lara will be nanny-ing for a family with a chicken coop and will be participating in the Google
Summer Science Institute.
Barb
Barb is a twelfth grader and has been a member of the club since it began as a pilot club
four years ago and has been part of the club leadership for 2 years. Barb has a sister in the club.
In addition to being in the club, Barb is a member of the track team, the future-healthcareprofessionals club, the math team, and the national honors society. Barb is interested in pursuing
engineering once she goes to college. This year, Barb is taking AP Statistics, AP Macro and
Micro Economics, AP Physics C, and AP Calculus BC. Barb’s teachers describe her by
comparing her to her sister. Compared to her sister, Barb is a more concrete thinker and gets
frustrated easily when she does not understand a concept. According to her teacher, Barb will
take on leadership in small groups if she perceives her group mates as “not as smart” as she is.
She describes herself as, “I’m kind of doing something that not a lot of people do.” Barb’s
summer plans include working at her dad’s company and doing an internship with Google.
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Table 6, is a summary of the participants and the aspects of the study in which they chose to
participate.
Table 5. Summary of Participants
Name

Grade STEM Area of Interest

Observations, Focus Group, Interviews,
Photographs

Anna

9

Undecided

All

Chloe

10

Science

Observations & Focus group

Kara

10

Math

Observations & Focus group

Jackie

10

Science and Math

Observations &Focus group

Kaela

10

Science

Observations &Focus group

Cecily

10

Engineering

Observation & focus group

Caleigh 10

Technology

Observations & interview & photographs

Kate

Science and Engineering

Observations & interviews

Eleanor 11

Engineering

Observations & interviews & photographs

Lara

12

Engineering

All

Barb

12

Engineering

All

11

The participants in this study are representative of the club as a whole. The GEMS club is a
group of girls that have a variety of interests beyond STEM, many are athletes, and these
participants represent the variety of identities that girls interested in STEM have and perform
beyond the club and within the school community.

The GEMS Experience
The GEMS club has four captains, three of whom chose to participate in the study. While
the club has a faculty advisor, the captains are truly responsible for the planning, preparation, and
execution of meetings and events, and for developing and maintaining the culture of the club.
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Generally, the captains do whatever is necessary to ensure the success of the club. The faculty
advisor’s role is only that of a liaison between the club and the school, signing paperwork and
driving the school van or minibus for field trips. This leadership structure is important for the
club meetings. The captains take ownership of the club and demonstrate leadership for the girls.
The captains, this year, planned three speakers, two field trips, one to a national research lab and
the other to the arboretum, they brought in several articles related to sexual harassment in STEM
and led discussions, planned a STEM day for middle schoolers, and planned and coordinated an
overnight trip to an all-girls hack-a-thon competition on the east coast. Each of these events
explores a different way of contributing to the creation of a unique community that supports girls
in their STEM interest. The GEMS club has evolved in its four years of existence. Lara explains
how the club has changed:
When I was a freshman, it was like a pilot club ... there were like seven of us. And, then,
when I was a sophomore, I think like mid-year it got approved to be an official club ...
there were like no people in the club when we were freshman. But, I feel like the
different opportunities that we have in GEMS are, like -- have been growing. So, like,
freshman year, we didn’t really have people come and speak to us. We did like -- I think
one Skype session we visited -- like, we went downtown for, like, two different events.
And we -- like we -- that was really kind of it, but there wasn’t -- we didn’t have an
overnight. We didn’t have, like extravagant field trips. Like, we didn’t visit labs, and like
now we’re doing all that. So, last year, like, we were like, we should do an overnight, and
that got approved, so I -- and, then -- I’m trying to think. I feel like we work more with
the underclassmen. And, like when I was a freshman, I felt like I had a hard time talking
to the upper classmen, but, now, it’s kind of like a group, and we kind of just like talk
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after the meetings, before the meetings. And, I feel like the under classmen have more of
an involvement now than they did before.
Barb also explains the evolution of the club:
Yeah, because the freshmen and sophomore, they – like, the club is bigger now. Like,
when I was a freshman and sophomore, people were like, that’s a club? But, now, like it’s
kind of a bigger thing that people know about. And we do like a lot – like, my freshman
and sophomore, it was like we kind of just met and, like, chatted with each other. Now, I
feel like we do more speaker events. Like, we go out of our way to like – like, my
freshman and sophomore year, we did not do an overnight trip, but, like, last year, we
were like let’s try to fund raise, like make this club bigger, and so, yeah.
Then Barb explains that the community in the club is most important:
[B]efore I was a captain, I feel like my freshman and sophomore year I didn’t really have
– like, it wasn’t as much of a community. And, I feel like the one thing -- like this year I
was really adamant about doing, Introduce a Girl to STEM Day and going on an
overnight and doing all that, because I feel like if I -- as a senior, if I leave on that note, I
feel like the captains in the future, they will know that it’s necessary for them to continue
to make it a good environment. Yeah, so I --I don’t know. I think I just want the
community to last, and I want the mentorship to last. And, so, like when we were at the
last meeting, I was talking about, like, being captain. I don’t really care what
qualifications you have at all, but I just want people who are passionate and, like, care
about the club and care about the mission and, like, want to get to know other people. So,
I think like the community is what I want to last. It doesn’t -- like, I honestly -- like, I
think that the speakers and the field trips are like a really good addition to the club, but
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like the one thing that I think is most important is the community, so I hope that
continues.
Eleanor explains that the community aspect is important because it leads to mentorship and
encouragement:
I think we’ve -- the captains, at least, we’ve been encouraging girls to take, like, Physics
C, AP Computer Science classes, that need more girls. So, I think -- I mean, at least what
I heard about next year, a ton of people are doing AP Computer Science, a ton of girls.
And I was like, what? Like, there are like three in my class. So, I think, already that just
taking these harder classes in high school will prepare them to go into like harder jobs.
Caleigh explains why GEMS is important for girls in the club,
Personally, I think it’s kind of like a place where people who have similar interests – like,
especially, because girls in math, engineering, and science are kind of rare and few
between. It’s kind of hard to find other people like you, so it’s really cool to, like, meet
other people.
The community of GEMS is built through the shared experiences of the girls within the club.
The shared experiences include: field trips, speakers, articles, STEM day, and the overnight.
Each aspect and kind of activity contributes to the girls’ knowledge of STEM, STEM careers,
and barriers they may face in the future.
The Field Trips
Over the course of the school year, the captains planned two field trips total; both took
place in the autumn. The first was to the arboretum, which is an annual field trip. The arboretum
field trip is an annual trip that the club takes to enjoy being outside in nature, and to build
community. The second field trip was to a national research lab. On the field trip to the lab girls
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learned about the subject of particle physics, they met with several scientists who explained their
roles and research, and they met a doctoral candidate who researches particle physics, learned
about her story and how she came to the national research lab. The girls find the field trips to be
informative about careers. Kara explains her experience in GEMS “We go on a lot of cool field
trips that are pretty eye-opening and I’ve learned and been introduced to lots of different career
options and paths to go on.” Kate also explains what GEMS is:
We don’t do experiments, but it’s more like we go to places to learn about each different
field, I think. Like, last year, when we went to [university], there was a lecture about how
to conserve energy. And then, the other place, where they made prosthetic parts for
people with disabilities.
Barb explains why the field trips are helpful:
And then, we go on field trips and those are helpful to see like what your day to day –
like, we went to – last year we went to – I think it was [the national research lab] we went
to. And, that was kind of cool to see, like, what they do on a day-to-day basis.
Lara explains that some field trips can make the daily classroom experience more meaningful:
Okay. So, last year, we shadowed Biomedical Engineers. And, I had never considered
doing like any sort of Biology. So, I’d been taking Biology, and I’d taken Physics, which
is kind of like the mix of Biomedical, but they had us, like, working with some of their
research that they were doing with Northwestern through their, like, Ph.D. program, and I
like -- I had never considered Biomedical before, and I think that that was like the first
time in GEMS where I was like, this like opened my eyes to something that I probably
would have never considered. But, I think having that -- like, having it affirmed that like
what GEMS does is like giving, like, real world perspective on what we’re doing every
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day in school was like really cool, because I realized that like what we’re doing in class is
like very, like, fundamental, but it’s not really like what we’re doing. So, just having that
experience, like walking beside someone who’s doing real research was really cool,
because it can feel like kind of like pointless when you’re just like solving equations and,
like, sitting in class and like listening to a lecture. But to, like, see them make, like,
prosthetic arms, like I just -- and, like, they had like new technology. Like, they were
implementing like a touch sensor, so they could feel like how hard they were holding
something, which is different than past prosthetics where it’s simply just like the function
of the arm, where you couldn’t tell if you were, like, holding someone too tightly. So, it
was, like, cool to see that they were making such a huge impact and, like, know that, like,
you can do the same thing. And, like, it made it more meaningful for like coming to class
every day.
The field trips allow the girls to envision themselves in STEM in different ways as they
internalize the experiences and see STEM as relevant and meaningful to society and their
classroom learning.
The Speakers
This year the captains brought in three speakers from STEM fields and one from outside
of STEM. The first speaker was an engineer from a large pharmaceutical distributor, the second
a patent lawyer, the third a food chemist. The fourth speaker works for an employment website
and discussed the gender imbalance in STEM fields, the resume and interview, and the
possibilities and career opportunities for girls within STEM. The speakers were scheduled during
GEMS meetings throughout the year. At the beginning of the year the girls did not ask many
questions of the speakers; however, by the end of the school year the girls were more
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comfortable with each other and more willing to ask questions of the guests. For some girls,
listening to the speakers was how they first learned of gender issues within STEM workplaces.
Cecily explains the impact the speakers have:
You get a variety of speakers that come in talking about what they do and how they do it,
and just GEMS in general, talking about different opportunities that there are, it kind of
makes you think more about what you like and what you could do, and all that fun stuff.
Anna, similar to Cecily, explains that the speakers are her favorite part.
I love hearing the speakers. They’re my favorite part, because I’ve always -- because it’s
just really cool to see the kind of jobs that I never knew existed, like the woman from
[large pharmaceutical distributor] I had no idea what her job was when I first saw her -like, her description. I’m like, what do you do with that? And it was just really cool to see
her, like, give all the information about her job, and, like, she does so much, and I never
knew it.
Kate’s sentiment about the speakers parallels both Anna and Cecily saying,
I think through all the speakers that come, I get more information about everything, and
then, I don’t know exactly what I want to do, so I think that gives me – every time, it
gives me a better idea of what I like and what I don’t.
When the speakers present, sometimes the girls can be intimidated by experts in the field.
Eleanor explains that girls became more comfortable as the year went on. “Well, people
definitely participate more, because like the first speaker we had, it was like kind of just the
captains asking questions. The last speaker, like a ton of people had their hands up.” Eleanor
continues to explain why the speaker from CareerBuilder was informative for her:
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Well, we just had [the speaker from the employment website], and I never really thought
-- I just thought, what do want to major in. But, this showed you like statistics about like
how much money you could be making or, like, what -- like, not what’s easiest to get a
job in but what’s most like -- where they most need people. So, that was eye opening, and
computer science is way up there, so that’s good.
Barb explains why the variety of speakers is good for her:
So, I think GEMS is really good about, like, having people who have gone through the
experiences that we will soon have. I think it has helped me learn from their, like,
troubling experiences and, like, be able to cope with, like, some of the prejudice I might
have to deal with later.
Anna explains that she is more aware of the gender barriers that she may encounter in the future:
Well, based off of what the speakers have said and that article we’ve read, I feel like
people might not take me as seriously as -- so, I’m kind of worried about like why would
you not take me seriously. I’m just as -- if I’m here, I’m probably just as smart to get this
job, and I feel like it’s kind of a barrier that I don’t know if I can get through, because I
don’t know if that’s me, personally, because I am like a really scared person about it, and
I feel like I couldn’t really do as well as some people that I see.
All of the girls explain that the speakers are important to their understanding of STEM fields and
careers. Different speakers give different insights into the STEM workforce and barriers that they
encountered along their personal journeys. Anna is concerned about gender issues as a barrier
she may face in her future pursuit of STEM and for this reason, the articles and discussions are
important to bringing awareness to the girls of the gender issues they may face and how they
might respond if they were to encounter microaggressions or outright discrimination both in their
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current high school experiences and in the future. As the girls have mentioned, for some girls,
GEMS is where they first learn of gender issues within STEM fields, for others GEMS is a place
where they can unpack their personal experiences.
The Articles
This year was the first year that the captains brought in articles about gender inequity,
and sexual harassment issues within the STEM workplace. Prior to the articles, the “gender
issue” was implicitly part of the club, but the articles made the gendered aspect of the club
explicit.
Prior to the articles, Chloe explains that “I feel like we haven’t really talked about, like,
how like gender plays a role in everything. We’ve just kind of talked about, more like STEM, but
it’s all girls.” Kaela echoes Chloe saying,” The club itself is to motivate girls to participate in
STEM stuff. So I guess it’s [the gender issue] just kind of the background of an entire club”
Jackie explains, “[w]ell, we’re all girls, but we all are aware that girls are viewed as inferior, so
we all feel the same way towards it, and we all have that sense of empowerment to, like, stand
together.” Jackie’s comment suggests that because the girls know that gender inequity exists
within STEM fields, that empowerment and standing together is important, and perhaps does not
need to be explicitly discussed within the club.
Lara and Barb, however, felt differently. Lara was reading her newsfeed one day in the
winter and came across a blog post from Susan Fowler, who used to work at Uber. Lara shared
the article9 with Barb and Eleanor. Lara and Barb were both very upset by the post and suggested
that they bring it to the club. Lara explains:

9

Susan Fowler describes her tenure working at Uber and the gender bias she encountered
through her interactions with colleagues, management, and human resources.
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I read the whole thing, and I was like really upset about it. So, then, I showed it to Barb,
and then I was talking to Barb about it, and she was like, “We should probably -- like, we
could talk about that in the meeting.” And, I was like, I don’t know if it’s too intense to
talk about, because we don’t usually read articles like that, but then I was like, that’s
probably a good idea, and it, like, meant a lot to me, and so I figured that it might mean
something to the group.
The captains agreed with Lara, and they decided to bring it to the club. Lara introduced the
article to the group by saying, “even though we haven’t done something like this before, we are
going to share an article that we recently read about a woman engineer’s issues in the workplace,
specifically at Uber and if you feel uncomfortable at any time, feel free to step outside.” When
Lara opened the discussion with these remarks, the tone of the room changed it went from more
lighthearted to more serious and anticipatory.
Susan Fowler’s article describes the ways that women were treated in the workplace, and
cites several instances of gender inequity at Uber. One of the many examples that she shares is
that Uber was purchasing leather jackets for the employees; because of the price point and the
number of women who would purchase jackets, Uber offered that the women could purchase
men’s jacket but they would not be purchasing jackets in the women’s style because they were
too much money. Each of the captains took turns reading from the computer screen since they
did not bring copies for everyone. After sharing this article with the general club membership,
the captains led a discussion about the article talking about thoughts, feelings, and how the girls
might respond to these kinds of situations if presented within these kinds of inequities in the
future. Lara opened the discussion saying that GEMS has been a cornerstone for her and the

98
captains want this to be a safe space for all of the GEMS members. One of the captains
commented that, “we don’t talk about issues in STEM – we’re more about getting you interested
and you don’t necessarily notice the gender gap in high school.” It was in this meeting that the
captains chose to make the implicit gendered aspect of the club explicit by choosing to discuss
issues pertinent to women in STEM. Most members engaged in the discussion by posing
questions, making comments, or listening thoughtfully. As part of the conversation, one member
commented that a lot of people are uniformed and if we [the club members] keep informing
people of gender bias and discrimination then the less it will happen; however, sometimes we
don’t always know what form it takes. Two of the other members then brought up how some
behaviors are so normalized and it’s important to draw attention to the microaggressions. As part
of the conversation, girls connected this to speakers that had visited with the club and to the
#metoo movement.
The articles impacted several students. Anna explains the impact that the Susan Fowler
article had on her:
Q: Is there any one part of the article that really stood out to you?
A: Yeah, the part about the leather jackets. I thought that was really stupid of the guys to
do, because if you get -- because, like they said, if you can afford all these jackets for all
these guys, and there’s like eight more women in there you can’t buy for, I was, like,
why? I was really -- I was kind of sad, and I was mostly angry. I’m like -- and, I was kind
of confused about it, too, because, I mean, I feel like the little stuff really matters. Like,
it’s something people don’t really -- they know it, but they pass it off, and I’m like, these
guys passed it off because they thought leather jackets were just a tiny little thing, but the
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fact that they didn’t get it for the women just shows how unconcerned for them, and that
just made me really upset.
Eleanor explains:
Like one of our last meetings, we were talking about how -- like, we read that Uber
article about, like, that woman [Susan Fowler]. So, like I kind of realized it’s more like -also like feminist stuff, which I don’t really -- I don’t know, I’m like an equal everyone
type of person. ... Last year, I feel like I didn’t really think much of it just being like all
girls. Like, I just kind of thought “whatever,” but, like, now, I realize that, like, we’re
empowering each other to, like, take harder classes and to, like, speak up.
Lara explains:
I -- actually, I think my favorite GEMS experience was when we had the talk about Susan
Fowler, because I -- like, the next day at school, like GEMS girls were coming up to me
all excited, like I can’t -- like, we should do more of that. And that was, like, really cool.
And, just to see like the conversation that it generated was cool, because we don’t really
talk about the issues women face often. And, I don’t know, it just, like, made me happy to
see that so many other people resonated with the article.
According to the captains, this article was met with a positive response by the club members.
The girls decided to offer this kind of article-and-discussion meeting a second time. However,
the second time, the girls shared four articles about gender issues in STEM fields. The articles
address issues ranging from sexual harassment in the workplace to technology companies
initiatives to change the gender imbalance in the technology workforce. The first article
discussed one woman’s experience being part of a recruiting campaign for her technology
company and the attention it brought to her which then highlighted the misogynistic culture of
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the technology industry (Anchalee, 2015). The second article shared one woman’s personal
reflections from leading a woman in tech organization during her time as an undergraduate
(Kafkes, 2017). Another article examines Silicon Valley the culture that is part of the technology
industry and what companies are doing to make the cultures less hostile towards women
(Mundy, 2017). The fourth article was about another woman’s experience at Uber and the sexism
she encountered from her female manager (Lusk, 2017). The girls broke up into four groups and
each group read and discussed one of the articles, the groups rotated once so that each small
group read and discussed two articles in the small group and then they shared their thoughts
within the large group. During the large group discussion, Kaela commented that if she were to
encounter gender bias she is not sure she has the courage to bring it up because it would cause
her to be isolated. This fear of isolation echoes the isolation that Lara and Barb describe about
their current physics class, in the next chapter.
Overall, the girls enjoyed reading and learning about women’s experiences with gender
bias and sexual harassment in STEM so that they could be more informed about these issues and
recognize them if they encounter similar issues in their classes and in the future. Talking about
the gendered culture of STEM fields emphasized one of the many reasons that the club exists.
For some girls, the articles were their first true introduction to gender issues in STEM and
allowed the captains to more explicitly address the reasons for the need of the GEMS club.
STEM Day
Community outreach was important to the captains this year. The two senior captains had
participated in an event at a college that they visited and modeled STEM day, which the club
hosted for middle-school girls, from the event they attended. This event was a major goal for the
senior captains during the study. Lara explains how she got the idea for STEM day:
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So, I had been at Introduce a Girl to Engineering Days [at a university] before and that
was kind of like what sparked my interest, because I went to one freshman year, and I
had, like, no idea what really engineering was. Like, I have, like, two uncles who do it,
but they don’t really talk about it much…. And, then, I, like, felt more, like, educated on
what it was, and I was actually kind of interested in it. And, I don’t feel like I would have
gone the engineering route if I hadn’t had those engineering days…. So, I was thinking
about, like, how much it sparked my interest in it and, like, how I started exploring
engineering more, and it was like I feel like I could have used this experience when I was
younger. So, then, that’s why over the summer, I was like, we should do something like
that in GEMS. And we were like, oh, that’s, like, a good idea. It seems kind of ambitious.
So, then, like the whole process of it, I was like -- it didn’t even feel like work to me.
Like, I was, like, doing it, and I was, like, really excited to see everyone and, like,
hopefully sparked that interest earlier on….
Lara, Barb and Eleanor began planning for the event in late autumn and the GEMS hosted the
event for middle school girls in the winter. The captains presented their ideas about the event to
the club at one of the GEMS meetings and overwhelmingly, the club was excited. The GEMS
girls wanted to use the event as a fundraiser for their overnight trip. In order to plan the event,
the captains decided on the structure for the day, delegated tasks to GEMS members who
volunteered to be part of the day, and with the assistance of the adult sponsor secured rooms,
supplies, and food for the day. GEMS girls broke into teams based on their STEM area of
interest. Each team had a volunteer leader from the club, who was responsible for
communicating the materials needed for their activities and the agenda for their sessions to both
the captains and the adult sponsor. The STEM teams and GEMS captains met twice over winter
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break, outside of school at the public library, to plan activities, work in groups and obtain
feedback on their sessions and activities. These planning meetings were essential to the success
of the event and community building within the club. Barb explains her observations of how it
created more community within the club:
Like, Introduce a Girl to STEM Day, I feel like a lot of the people that were like when we
picked our, like, groups, like our team leads, I feel like there were like pairs that were,
like, together that made sense, but I feel like a few different pairs from, like, different
groups from the club got together. And, like afterwards, I remember the math group, I
think - or, no, no, the science group - they, like, went out and got ice cream afterwards,
and, like, they, like, talk to each other all the time now. And, like I feel like even in the
hallways, I see, like, people that, like, used to never talk to each other, especially from
like Introduce a Girl to STEM Day, they, like, are friends now.
As the teams were planning their sessions, the captains hosted an in-person registration, designed
and ordered t-shirts for both the GEMS and the middle schoolers for the event, created handouts
and flyers, visited each of the associated middle schools and left flyers with each of the
principals, they secured speakers, decided on and created the contents of the folders to give to the
middle school girls, and met with potential donors to secure donations to ensure that this event
would be a fundraiser and the club would profit. Meanwhile the club sponsor worked with the
school to ensure that an online registration system was available and emailed principals at the
associated schools to make them aware of the event. The day consisted of introductions of the
GEMS and a speaker in the auditorium, a parent session while then the middle schoolers broke
into their first of two breakout sessions, which they chose at registration, lunch, and the closing
session with a speaker and a raffle with STEM prizes. The science and engineering breakout
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groups had enough middle school girls for two sessions and the math and technology teams had
enough girls for only one session each.
When the day came, the GEMS hosted 55 middle-school girls who are interested in
STEM. When the middle schoolers and their parents arrived at 9:30am, they were greeted at the
doors by one of the GEMS members and escorted to the auditorium to get their folder and tshirts. The experiences of the middle school girls in this event is beyond the scope of this study,
however the high school girls (GEMS members) report that STEM day made them happy.
Caleigh shares her experience:
I loved seeing the little kids, because, like I said, I don’t find a lot of computer people.
Like, [friend] is basically the only person that I’ve met that likes computers like I do, and
I’m a nerd. But, then it’s like, with Introduce a Girl to STEM Day, there’s these girls who
have already coded and, like, have already done these projects. And, they wanted to show
us. They were so excited. And that made me so happy.
Anna, similarly to Caleigh, shares:
I was really surprised at the outcome, because at first, I had heard we were going to have
about 50 kids, and it looked like we had a lot more, and I was really happy that a bunch
of kids came out for it. And, I was so happy that engineering had [enough middle
schoolers] to fill two spots, because that just shows how many kids are interested in this
stuff. And, I was a little sad that technology only had like twelve kids in it, and
engineering had twice as much, but it was really just about what the kids like. But, it kind
of makes you wonder like why aren’t there more girls like this little sixth grader out
there?
Barb echoes the sentiment:
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I really liked talking with, like, the little girls, and like one girl said that -- I talked to one
of my friends. Her sister went. And, she said that she went home -- her sister went home
from school. And, so, I think my friend’s mom is an engineer. And, so, her mom had
been, like, really, like, encouraging engineering for the younger daughter. And, she was
like, no, I don’t want to do engineering at all. And, then she came, and then my friend
told me that -- I asked her, like what did she think of the day, because we could, like,
improve on it, or what did she like about it. And she said, like, she came home and was
like, I want to be an engineer. And, like, she did not want to be an engineer at all, and
because of that day, she just left and was, like, I actually might go into engineering. And,
so, like, talking with the girls, and I would go up to girls and I’d be like, what was your
favorite part, or like what did you do today or what was your favorite part of the day, and
they were like -- I thought they’d be kind of like bored or, like, shy not wanting to tell
me, like, what they did, because they’re, like, real young and they kind of get scared with
older people. But, they were, like, super-excited, telling me about all their things.
Lara also enjoyed sharing the excitement of the younger girls:
[S]o, to like see everyone’s faces on the day -- I didn’t get to, like, work in the sessions,
which I’m disappointed I didn’t get to see much of, but, like, talking to them when we
were, like, walking to the cafeteria or walking to the [auditorium], I was, like, asking
them questions about what they were doing, and, like, they were just talking, like just like
-- it was, like, non-stop. And, so, like to see that excitement about it was cool.
Overwhelmingly, the GEMS believed that STEM day was a positive experience for all involved
and that the fundraising aspect seemed to be secondary to the excitement generated around
STEM. After discussing the positive and negative aspects of STEM day and the various pieces of
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feedback that were received from parents and attendees, the GEMS decided that they would like
to host the event again next year, perhaps breaking the day into four days over the course of the
school year to maximize the number of girls who can participate and so that the middle schoolers
can have more opportunities to explore different aspects of STEM and so the GEMS have more
community outreach and development opportunities.
Overnight Trip
STEM day was a fundraiser for the overnight trip. This was only the second year that the
club has gone on an overnight trip. Last year, the club visited a prominent university.
Cecily describes last year’s overnight:
So it was me and two other freshman that were in a room together, and there were a
bunch of other people that went too, and we took one of the mini busses and we drove up
to a hotel a few minutes away from [university] … and we got pizza and we played
games for a few hours. We got up in the morning and we went to [university]. We had a
panel with the Society of Women Engineers, which was really cool ‘cause they talked
about, like, things they liked there, and, like, classes that they took in high school, and
what they noticed happen to them in college, and how different it was from high school
in college, but they also did talk about, like, yes, there are more men in STEM, but you
have to, like, find the strength in yourself, but you also can’t just separate yourself
because you’re a woman. You have to, like, you’re gonna have to mix in with them. You
can’t just be like, I’m a woman, I don’t fit in.
Cecily enjoyed last year’s overnight experience because it allowed her to learn about women in
STEM and the gender gap within STEM fields.
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This year, the girls wanted to go to a hack-a-thon. A hack-a-thon is an event where there
are different themes and girls create apps or solutions to address a particular problem related to
one of the themes. This hack-a-thon was an all-girls hack-a-thon in a city on the east coast.
Through significant internet research the captains learned about this event and decided that they
wanted to go and used STEM day as a fundraising even. This was the first competitive event the
club attended together, because the club is non-competitive. The overnight weekend began with
a visit to a prestigious university where we visited with the founder of the GEMS club, who now
studies physics and computer science. She arranged for us to meet with her and a group of her
STEM friends, who have a variety of STEM majors and backgrounds, over lunch in a private
conference room in one of the dormitories on campus. The high schoolers were able to ask
questions of the young women and hear about their experiences in college and STEM. On
Saturday, the group attended the all-girls hack-a-thon. For many of the girls that attended this
was their first hack-a-thon and so they participated in workshops, learned about different aspects
of technology, met like-minded peers, received advice about presenting herself on social media
and networking websites, and made connections to professionals in the technology fields. There
were eight girls who participated in this overnight of which five are participants in the study.
Kate explains about her experience at the hack-a-thon:
I know one interesting thing is, at the beginning of the hack-a-thon, they told us, oh, and
here I met some of my best friends today, and I thought, well, I will only see everyone
here only once, so I don’t think so. But, then I sat on the table with two girls that live
close to the hack-a-thon and, you know, exchanged phone numbers, and it was really
nice. And, then, I also met a girl that is a sophomore at MIT, and yesterday was the first
time we talked.
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The experience of the overnight trip, the girls create a bond and grow closer together. Barb
explains:
I know Lara said this when we finished. I, like, try not to say this, but I love seeing, like,
different people, like we all bonded, and, like, I see [friend] -- I have never talked to [a
friend], and I see her in the hallway, and she, like, talks to me all the time And, I, like,
talk to Kate. I feel like I never -- like, at school. Like, I talk to her at GEMS, but I never
really talked to her when we were, like, in the hallways. And, I feel like I talk to her. Who
else? I just feel like, like we all, like, kind of bonded as a group, and, like, that’s kind of
like the biggest thing that I, like, take away a little bit from GEMS is like I feel like we,
like, build a really good group of people that, like, would not, like, be near each other if
we didn’t have the group. But, because we have the group, I feel like they -- like, people
get close.
Caleigh describes her experience with the overnight:
Q: Tell me about your experience in...
C: Oh, gosh. Well, I loved it. Just not only because we got to talk to the girls and see like
what they’re doing. Like, all their [the panel of college women] majors, they sounded so
cool. Yeah, like the applied mathematics people, it’s like, dang. I also loved the Hack-athon, just to see that there are that many girls who just felt like getting together on a
random day to, like, do stuff, you know? It’s just -- I don’t know, I guess I’m used to
hack-a-thons being mostly male, and it’s cool just seeing the girls represent.
The overnight trip taught girls about college life as a STEM major, they learned how to take
public transportation, they learned about coding and they made friends with other girls with
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similar interests from around the United States, all while allowing the girls to become better
friends and develop more of a community.
Each aspect of the GEMS club creates a unique experience for each of the girls who
choose to participate in GEMS. The girls in the club build and belong to a community of
likeminded individuals who share an interest in STEM, are exposed to more career options, and
have mentor-like relationships with peers, and come to see STEM as “for them.” The meaning of
GEMS for each member of the club is different and can vary based on their level of participation.
The meaning of GEMS for each focus group participant can be seen in the next section by
looking at the images participants created when asked to draw what they think of when they
think of GEMS.
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Chapter 5. Developing STEM Identity
For all of the girls, their interest in STEM started prior to high school and is generally
supported by family members. In the following sections, I will first explore how toys generated
interest in STEM and then examine the girls’ experiences of math in middle school and discuss
the role of familial support as girls become interested in STEM. I will then examine the ways
that the girls represent STEM as generated in the focus groups, the participants’ perceptions of
obstacles in STEM, teacher and peer narratives about participation in STEM that can create
barriers for girls and then explore the imagery of GEMS, created by the girls in focus groups,
and the meaning that GEMS has for the girls in their pursuit of STEM. Prior to high school, girls
develop interest in STEM; however, as they continue to develop interest and learn more about
STEM through their classroom and GEMS experiences, STEM becomes part of their identity.

Prior to High School Experiences
Participants report that they enjoyed playing with building toys when they were younger.
While all of these girls currently attend an affluent school, not all of the participants have lived in
the community their entire lives. However, they share similar experiences with the kinds of toys
that they played with as children and the girls express that enjoyed math prior to high school as
well. Many girls also report that family members, either a sibling or a parent, support their
interest in STEM both prior to high school and while in high school.
Toys
Girls talked about their experiences before high school and nearly all of the participants reported
that they enjoyed playing with Legos or other building toys as children. Eleanor explains her
experience with toys as a child:
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[S]o in, like, elementary school, I remember being super interested in, like, taking
random stuff in my house and just, like, putting it together, and my sister would call it,
like, making contraptions. So, I’ve always been into, like, building stuff.
Lara explains her experience with toys and how they helped her develop spatial awareness:
[L]ike, when they use Legos, they’re, like, building something greater, and there’s
something -- I’ve, like, done a little research about it -- but, having those fundamental
skills allows you to, like, visualize things better. And, so I think, like, having that with
Legos and, like, Lincoln Logs, like, in a way helped me and I didn’t even know it.
Barb explains how she enjoyed playing with Legos as a child and one year for Christmas she
was upset because she received the girl Lego set:
Oh, my gosh. Legos. It was an obsession. Like, I always talk about Legos. I have so
many Legos. And –when I was a little kid, me and my cousin, we both played with
Legos. And, it was kind of like who can build the bigger Lego thing. And, like, for
Christmas one year – like, everyone would always give us Legos – and he got like this
really cool, like, firefighter set, like this really big one. And, then I got the nail salon.
And, like, I think, like, that was, like, a moment where I was kind of like, what? That
doesn’t make sense. Like, I want that one. And they were like, well don’t you want that
one?
Caleigh explains how she enjoys Legos and she continues to play with Legos in high school:
Oh, yeah. I never did dress up. I was really into Legos. And they[my sisters] – they did
not like Legos at all until my little sister got into the friends Legos, you know, where you
build, like, the pet stores and the water parks and the little girls everywhere. But, I liked
the Legos and building kingdoms. Yeah. I had this King Arthur set that was huge. It had,
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like, his entire kingdom and then the entire enemy kingdom, and I still have it. I just – I
love it so much. And I, like – I decorate [the kingdom] for the holidays.
Anna also explains how she enjoyed building toys when she was a young child as well:
Yeah, I liked those magnetic things that, like, come together and I would kind of shape
and make a building, and -- but you can’t put too much pressure on it, because then it will
just totally collapse. I loved those things.
In addition to building toys, Barb also explained how she also enjoyed the problem-solving
aspect of Sudoku and flash-cards and how this led to her interest in math:
I was, like, a whiz at Sudoku at the age of, like, six, and I kind of think that’s kind of like
problem solving. Like, I don’t know, and I think that’s kind of what got me into numbers.
And, my aunt was a math teacher, and was always pushing the math, and so then I just
did a lot of Sudoku and did my flash cards ... I was really good. Like, we used to have,
like, flash card wars, and I was like, I’m pretty good at this.
Kara, while not explicitly discussing her experience with toys as a child expresses frustration
with the toys in the toy aisle at a department store:
I feel like whenever I go into Target and you’re in that aisle with those toys and stuff, it
always seems like the toys, they have pictures of kids on them, and on the girls, it’ll be a
girl one, and there’s a boy, and it also seems like the toys that are kind of meant for boys
are little bit more complex and, I don’t know, just more mechanical.
Kara explains how the complexity of the toy can perhaps influence the way that as a young girl
perceives her abilities. According to the participants, toys have a role in developing spatial
awareness and in part, generated their interest in STEM. By playing with non-girly toys, the girls
in this study have in some ways also resisted the gendered stereotyping.
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Math and Middle School Experience
Like Barb, most girls report that they enjoyed math prior to high school. Interest in math
prior to high school is a gateway to pursuing STEM in high school and higher levels of
schooling. Kate likes STEM because it gives her answers: “I guess it’s like everyday stuff that
now I have answers to how everything works, and I really like that.” She explains of her
previous context that “in [home country], there wasn’t equipment for any experiments in any of
the sciences. ... Yeah, so it was just book work. I liked math, but that was it. I wasn’t so excited
as I am now.” Eleanor echoes Kate: “Math and science, it’s, like … you know what you have to
do, but, like, it’s also challenging, problem solving. I like that aspect…Just the problem solving.
It’s just – it’s the best. If there’s something that doesn’t work hard you can fix it. And, I like
collaborating with peers." Different than why Eleanor likes STEM, Jackie explains her interest
going back to where she used to live:
When I lived in New York, for middle school. I was in STEM, like the club, pretty much
all the years in environmental club and all that stuff and I guess I pretty much always just
had like a math and science brain, and nothing else really ever drew that attention for me.
Kara, speaking for herself and Chloe explains that “our middle school didn’t really have like a
strong program”. Eleanor, similar to Kate, explains that prior to high school she never did
experiments, which was why she did not like science, “in junior high school, we never did
experiments in anything, so that was – I didn’t like that so much”. These comments highlight the
middle school experiences of the participants. Though I have only highlighted a few participants,
all interview participants explained that they enjoyed math for the problem-solving aspects and
they knew they liked problem solving from an early age. Also, girls reported that their interest in
math preceded their interest in science. Barb explains that she enjoyed math but was less
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interested in science in middle school and she developed more of an interest in science in high
school.
I was never -- like, I feel like I was really like sciency when I was little, but I never, like,
really in middle school liked science class. I feel like I only really liked math class. And,
then I started taking, like, different science classes in high school and then I -- my interest
went from there.
Barb highlights the experience of several participants by explaining that their middle schools did
not have a strong science program and they have become more interested in science in high
school. While some of the girls had more experience with science compared to others prior to
high school, all girls reported that their interest in science and/or technology developed more in
high school. Playing with building toys and enjoying math in middle school are supported by
family; in the next section I will explore how familiar support is helpful in continuing to STEM
and developing a STEM identity.
Family Support
The girls report that their family members are supportive of their interests in STEM and
have been from a young age. For some girls, they have at least one parent who is supportive
especially if they have a sibling who is not interested in STEM; for girls that have siblings who
are also interested in STEM, girls talked more about sibling relationships than their parental
relationships. Kate, Jackie, and Anna’s fathers have supported their interest in STEM:
Kate explains how her dad has been influential:
[M]y dad helped me, like, not stay behind in math and hate it. I remember our house had
tiles on the floor, so he would, like, take a rectangle, and we would find the area by
counting how many tiles each has and all that. Yeah, I would spend a lot of hours.
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Jackie discusses her dad’s influence on her opportunities by wanting to bring her to work:
I’ve had a lot of opportunities throughout my life ‘cause my dad is, like, intent on me
being in math and science because neither of my sisters were, and I really want to be in
math and science and he’s like been giving me all these opportunities. He wants me to go
off to where he works in … and there’s this climate change thing going on, and he wants
me to shadow this environmental engineer, and he wants to bring me down to his work
and meet all of his coworkers and all this stuff, so I feel like I get a lot of opportunities in
general.
For Anna, her dad supports her interest in STEM by showing her what he is doing:
[M]y dad, he works in technology, and it’s really cool. And, sometimes, I’ll just go
down[stairs] -- and he always had these big, like, manuals, and I’m like, “What are you
doing”? And, he’ll try to explain to me, and it gets really confusing at times, but, like, it’s
so weird that there’s all -- that there’s stacks and stacks of books about technology. And
it’s kind of cool.
Barb explains that she looks to her brother for guidance and that her mother is encouraging but
perhaps hesitant for Barb:
So, like my brother, he’s pretty far into his degree, but I’m not, so – and I’m very like – I
really like Physics, and I really like calculus, so I want to continue with it, but like my
mom worries that it’s not going to fully go through
Eleanor looks to her older siblings and her peers for guidance:
[M]y brother and sister are both in STEM ... they’re both in computer science, which I
like a lot, so, I mean, I feel like if neither of them had taken it at [high school], I would
have never done it, to be, like, honest, unless, like, Lara and Barb had, like, gotten me
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into it. But, like, if no one told me to take the class, I don’t think I would have done it out
of – I would have been like, man, that seems hard, or, like – so it’s nice having people
who have taken a class to tell you to do it because it’s fun. I mean, I feel like we all have
like a similar, like, mindset of, like, math, science, and, all of us, we’re pretty bad at
English, also.
In addition to support for pursuing STEM fields, some of the girls are being supported by their
mothers in developing a feminist orientation Caleigh’s mom first made her aware of the gender
gap in technology fields:
She’s always been, like, oh, we need more girls in engineering, you know? And, from a
young age, she was always like, oh, guys, you should try, like, this math camp, or, you
know, she always pushed us towards STEM, because she always thought it was a really
good career for girls.
Similarly, Chloe talks about her mother, “[m]y mom’s really big on girl power, and that whole
thing. She’s like really into that.” While Jackie, above, explained that she has a lot of
opportunities because of her dad, she explains that she looks to her mom as a role model for
gender equity:
So is my mom and my sister is really big on that [feminism] stuff. She[mom] works for a
nature conservations stuff and she does the removing of trees …there’s like eight crews
that work in the Rocky Mountains, like removing trees and making paths and doing all
the mechanical work, and I think she’s the only girl out of all the crews. Like, they’re all
males and she’s the only girl, and she is in a management position, and I just always
perceived her as a person that I can look up to for that kind of stuff.
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All of the participants have support from their family to pursue their interest in their STEM
fields. While some parents are in STEM, others are not; however, all girls feel supported in their
interests and with some of their parents’ assistance have developed some understanding of
gender issues within STEM fields. For two of the participants, their peer group is largely
uninterested in STEM and their parents are not in STEM careers, so girls come to GEMS to find
others like themselves and learn about STEM careers. For girls that have familial support in
developing a feminist orientation, is seems that mothers address more issues about gender
equality than gender equity. Even if girls are largely unaware of gender issues in STEM, through
the articles and speakers, GEMS is a place where girls can learn about both equality and equity
issues within STEM.

Representations of STEM
Three focus groups were conducted to understand representations of STEM and GEMS in
this affluent school. As mentioned in Chapter 3, the focus groups took place throughout the
school year after the end of fall, winter, and spring sports. Participants were asked to draw what
they think of when they think of science, technology, engineering, and math and then discussed
the role gender has in their pictures. Through the images produced in the focus groups, girls
mostly associate science, technology, engineering, and math with masculine people or nongendered symbols to describe each field.
Four of the focus group participants’ images included only recognizable ungendered
symbols as part of their science, technology, engineering, and math drawings. (See Figures 1, 2,
3 and 4.)
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Figure 1. Barb’s Drawing.

Figure 2. Chloe’s Drawing.

Figure 3. Kara’s Drawing.

Figure 4. Jackie’s Drawing.

Three of the images included at least one person within the picture, but the person was
someone other than themselves. One image, Cecily’s (Figure 5), included her male physics
teacher, Anna’s (Figure 6) included a scientist that recently visited a GEMS meeting and her
male middle school science teacher. Kaela’s (Figure 7) included an ungendered stick figure,
speaking.
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Figure 5. Cecily’s Drawing.

Figure 6. Anna’s Drawing.

Figure 7. Kaela’s Drawing.

Only one picture, Lara’s, included herself as part of the science, technology, engineering,
and math picture. (See Figure 8.) Lara explains, “I drew a picture of me, because the first thing
that I thought about with STEM is like how I’m very passionate about it. And, so, really, it’s just
me in my lab coat and my glasses and my backpack.”
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Figure 8. Lara’s Drawing.

As part of the focus group, girls were asked questions about the role that gender has in
their pictures. When the question about how gender is represented in the picture was posed to
each focus group, the conversation went in different directions all three times. Kara explains
about the images (Figures 2, 3 & 4) in her focus group, “Well I don’t think in any of ours there’s
a representation of a gender, which is – I don’t know – kind of an indication that there really
shouldn’t be that gender barrier within the fields.” Kara takes a gender-blind perspective to
STEM fields. In the second focus group Kaela (Figure 7) explains her picture “I guess my
pictures aren’t really gender specific, so I don’t know.” Cecily (Figure 5) explains her picture
“Well, I kinda just pictured my physics classroom and, like, my teacher’s a man. So I kind of just
went on with that and it ended up being a male.” As discussed in Chapter 2, historically, the
fields of science, engineering, and math, and technology, have been male dominated and the
cultures in the workplaces of these fields historically have marginalized women. Kara and Kaela
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do not identify science, technology, engineering and math, with any masculine imagery whereas
Cecily draws what she is familiar with in her current school context.
The conversation in two focus groups, (Figures 2, 3, 4, 5 & 7) focused mostly on the
concrete visual representations of gender and STEM and what the girls felt about gender and
science, technology, engineering, and math. The third focus group, Figures 1,6, and 8, had the
most variety of imagery and their conversation of gender and STEM discussed the colors that
they used, the role society has in shaping their color association, and also in building STEM
interest in young girls from an early age. Lara explains her picture:
So, for mine, I drew a picture of me, because the first thing that I thought about with
STEM is like how I’m very passionate about it. And, so, really, it’s just me in my lab coat
and my glasses and my backpack.
Lara explains how her STEM picture (Figure 8) is different than Barb’s (Figure 1) and Anna’s
(Figure 6) pictures:
In the STEM ones, I think that mine is different from Barb and Anna’s, because they
decided to draw pictures and go like the -- like, Barb said, the more logical route. And, I
thought of like the more -- I want to say like the daily -- like, when I think of, like,
science, technology, and engineering, and math, I think of, like, someone going to work
and, like, doing their job and, like, the different things that you can do during the day, and
I think we’ve seen that with GEMS. And, like, we’ve gotten to, like, go and, like, kind of
shadow people, and so, like, when I think of it, I think more, like, in that sense, like the
people way than the literal way.
Lara’s analysis of why the pictures are so different comes from their differences in age, their
differences in classroom experiences, their knowledge of STEM gained through taking STEM
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classes and participation in GEMS, and the difference in how the girls picture themselves in the
future. Anna, because of the speakers, verbally describes the relationship between science and
society but does not show interaction in her picture. Anna explains, “like, I kind of wanted to
break it down to like how each aspect of STEM kind of influences a community.” However, she
still depicts each of the STEM disciplines as separate from each other.
Barb commented on the colors that Anna (Figure 6), Lara (Figure 8) and herself (Figure
1) used in their pictures. Anna (Figure 6) uses mostly black and blue in her picture. She uses
orange to depict the explosion and purple to depict the substances in the flasks in her picture.
Lara (Figure 8) uses orange, brown, black and blue in her picture. Barb (Figure 1) uses green,
black, orange, and purple in her picture. Barb explains how she feels society associates specific
colors with gender:
I think that there’s a lot of society that’s saying those colors are for -- like, I don’t -- yeah,
I think that like if you go -- like, if you go to Target, there’s like the pink aisle and then
there’s the blue aisle. I think there’s like outside forces that make us think that way. Do I
think that way? No, but I think that if, like, someone else out of GEMS were to draw the
picture, I think they would use pink and purple.
Barb, continues to explain how GEMS has changed her perception of pink and purple, colors that
she perceives society associates with girls, and expresses her frustration with stereotyping:
Like, I feel like now when I see pink and purple in the -- I keep talking about Target -but, like, whenever I go there, when I see the pink and purple, I get frustrated. Before
GEMS, I feel like I didn’t notice it. I feel like I definitely am more aware of the, like,
color thing. And, even like today in Physics, so, like, someone put on the board -- there
was -- like, people in Physics, they make these memes. And, one of them was about like a
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girl in Physics, or whatever, and I feel like in the past, I wouldn’t have recognized it, but
if, like, they use like the colors on the memes, they, like, make me more frustrated.
As part of the focus groups, girls identified the parts of STEM that interest them because of math
and the problem solving, as discussed earlier. They also revealed that society plays a role in
creating and maintaining stereotypes around girls and women and STEM but did not
acknowledge their own roles in accepting and resisting stereotypes. Also, within these focus
groups, girls, like Anna does above, used the STEM acronym in conversation even through the
question was phrased to break apart each piece; this suggests that even though the participants
depict each piece separately, the STEM acronym is part of their vocabulary and they talk about
the disciplines collectively. In all of the pictures, the girls chose to represent the more
mathematical sciences, like chemistry and physics; none of the participants included medicine
when thinking of science or technology even though several of the girls are in the future-healthcare-professionals club and some participated in a field trip to a biomedical engineering lab.
From the pictures, it seems that these girls are more interested in physical sciences and
engineering, rather than biological sciences, which is what they have included in their pictures.
Additionally, girls’ STEM pictures did not include any representation of people interacting with
each other suggesting that these girls perceive science, technology, engineering, and math as
individual endeavors. Comparing Figure 8 to all the others, we can begin to see the ways in
which experiences within GEMS can start to interrupt ungendered representations for girls in
science, technology, engineering, and math and how they can begin to see themselves within
STEM, the way that figures 5, 6 and 7 show people as part of STEM. This is important because
while girls believe there is more awareness around the gender inequity and inequality within
STEM fields, the images they created mostly show that they still see themselves as outside of
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science, technology, engineering, and math and do not fully internalize a STEM identity in the
way that Lara (Figure 8) has. The next section will explore obstacles that girls encounter to
authoring a STEM identity and potential reasons that they still see themselves as outsiders of
STEM.

Obstacles to Authoring STEM Identity
Girls in this study have talked about how they feel supported in pursuing their STEM interests,
but also discuss the ways that they encounter obstacles through gender gaps in their classes,
through stereotypes, self-doubt, and microaggressions from peers and adults which serve to
invalidate their STEM identity development.
Gender Gap in Classes
The founder of the club wanted to create GEMS when she realized that she was one of a few
girls in her engineering class in high school. She wanted to create a space where girls encourage
support each other in taking the STEM elective classes, which are typically dominated by boys,
Lara explains even with GEMS, with girls encouraging each other to take STEM classes, girls
are still in the minority in their STEM elective courses. Barb explains the gender breakdown of
her STEM classes:
[I]n my calc class, I feel like it’s a pretty good ratio. It’s, like 35-40 percent girls…. but
like in my Physics class when it’s like 20 percent girls, and like in my Macro class when
there’s, like, literally no girls.
In Barb’s macro-economics class there are three girls, herself, Lara, and another girl in a class of
22 students. Lara explains that the gender gap widens as girls pursue STEM elective courses.
Freshman and sophomore year, I feel like it was just kind of like -- I didn’t feel like I
needed it [GEMS] necessarily yet, because the classrooms, like, aren’t really divided
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freshman and sophomore year. Or, I guess, like they aren’t under-represented by females
for science classes and math classes.
Lara explains that GEMS was more impactful to her as she continued to pursue STEM into
grades 11 and 12. Similar to Barb, Kaela explains how she first noticed a gender gap in STEM
through her elective courses.
Yeah, I guess I see that too ‘cause in my electives, I took architecture and engineering
design and it was all guys, and I walk into the class and there’s four girls and like 20
guys.
Caleigh echoes Kaela and explains: “then I realized as I got older and I got into those [elective]
classes, there’s, like, no girls in here [computer science]. And then, I kind of just realized there’s
not enough girls at all.” For some girls, their first introduction to gender issues in STEM is
through their personal experience. For other GEMS girls, their first introduction to gender issues
in STEM is through the aforementioned articles and speakers at GEMS meetings. As mentioned
above, Caleigh first learned about gender gaps in STEM from her mother. However, Caleigh
began thinking about the gender gap in STEM after one of the first GEMS meetings. Caleigh
explains, “one of the first meetings I went to was the patent lawyer, and the way she just talked
about, like, her being the only woman in some certain places, I was like, whoa. And, I started
thinking about it more.” After the first speaker, Caleigh started to notice gender gaps in her
technology classes; she recognizes the gender inequality in her technology classes, and she does
not want to be embarrassed. Caleigh explains, "I feel more like I need to prove something, I
guess… I want to just show them [male classmates] that girls know what they’re doing.”
Eleanor, similar to Caleigh, also does not want to be embarrassed in class and so chooses not to
answer or ask questions, “being like one out of three [girls] in Computer Science [class of 24
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students], I don’t speak up a lot, and I sit next to the two other girls, so, like, we talk. I ask them
questions. But, if I were to sit next to a boy, I don’t know if I would [ask him questions], unless I
really knew him well.” Caleigh explains how she feels pressure to overcome the stereotype of
girls as less smart in technology and Eleanor explains how being a minority in the class and her
self-doubt limits her participation in class. Both stereotypes and self- doubt can limit STEM
identity development. Both will be explored further in the next section.
Stereotypes and Self-Doubt
Similar to the point that Barb made previously about pink and purple, Kara explains that the
media plays a role in determining social norms, expectations, and stereotypes of girls and women
in STEM fields and this is one of the obstacles for girls in STEM.
Well I was just thinking that a lot of the reason why lots of girls don’t do STEM or just
the expectations that they’re under, I think the media plays a big role in that and I think
that if that were eliminated, then I think more people would do GEMS and STEM, and I
think that expectations and stereotypes would kind of lessen…. [T]he media also
portrays, like sometimes it can portray those stereotypes of women that we don’t want,
like the housewife or stuff like that, and I think that also shows how the media – it almost
degrades women. Also, on TV, I just thought of this too, but – I don’t know about Grey’s
Anatomy, but there’s a different show that I was watching, and it was a doctor show, and
there is women representation, but a majority of the time, most of the doctors are males,
and yeah, there’s women representation, but there hasn’t been a show where the majority
of doctors are females and then there’s like one or two males. So, I think that also kind of
fits in with the media.
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Kara’s comment highlights the way that the media reinforces gendered expectations of men and
women in society, but this is only part of the dynamic of socials norms, expectations and
stereotypes. Eleanor explains the girls in STEM stereotype saying, “well, I mean, I think like,
man, she’s smart and powerful. But, some people might think like, man, she’s a nerd, or like she
tries too hard” Jackie, follows up with Kara:
I’d say there’s definitely a stigma around it [girls in STEM]. I couldn’t remember any of
my other friends being into math or science or anything, and if they were, they were
probably hiding it because of the judgement fear.
Chloe responds:
Yeah, for sure, and I feel like guys are seen as more like competent and they seem like,
just more able to handle, like you said, things that are more mechanical and more
complex, which isn’t always true… and I feel like not even just women, but if someone is
portrayed as being a member of STEM, a lot of times, not all the time, but a lot of times
on TV shows, they’ll be like a nerd. I feel like that a big part of it and people are afraid of
becoming that.
Caleigh explains that she wants to try and change the stereotype:
I know it’s kind of like – it’s way too big of a stereotype, but, like, the typical nerd sitting
behind his computer, you know? I want to change that, and just, like – I don’t know – if
not to anything else, just to, like, a guy and a girl. You know, just like there’s a
possibility to be female and a nerd.
Caleigh continues to explain her perception that social norms are changing and how adults and
peers are shifting her social norms:
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I guess it’s just because I’ve heard the speakers, and I’ve met some people-I guess the
overall social norm is becoming like, oh, yeah, women are fine, like, going into this field.
Yeah, and, honestly, I don’t know if it’s just the way I was raised or just the friends that I
tend to have, but it’s like -- like, we’ll be talking about careers and there’s girls who are
like, yeah, I’m going to be a Neurosurgeon. And, it’s just like totally normal, just like,
you know? And, I love that so much.
Caleigh, despite expressing that social norms are changing, Caleigh decided not to attend a hacka-thon because she was worried that she would be the only girl at the event.
I was actually intimidated. I signed up for another Hack-a-thon ... That was in, like, [a
suburb near the school] or something like that, but I didn’t go, because I was afraid there
weren’t going to be any girls there.
Barb echoes Caleigh’s sentiment that even though the participants have GEMS to support them,
them, she still experiences self-doubt.
Also, like when [the GEMS founder] -- so, she said that her biggest thing … when we
talked to her [on the overnight] -- she, like, doubts herself a lot when she has to -- like, if
she’s working with a male partner and she, like -- and they have different answers, she,
like, has a little bit of doubt in, like, her answer and she feels like it might be because of
her gender. Like, it has kind of been instilled in her, like, to kind of doubt herself. And
when she said that, I feel like I actually felt that, because, like, I always, like, doubt
myself.
Despite the girls’ beliefs that social norms are changing, they still experience minority status in
their STEM electives, and sometimes succumb to societal pressures and expectations because of
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their self-doubt. Chloe summarizes the sentiment saying, “women are kind of underrepresented
in the [STEM] field. There’s just kind of a stigma around that.”
Girls recognize that social norms, expectations, and stereotypes can influence their
participation in STEM but they did not actively address their role in perpetuating and/or resisting
hegemonic notions of STEM. Girls are attuned to how these stereotypes and self- doubt can
manifest in the classroom through their interactions with peers and adults. The next section will
examine the ways that girls describe their interactions with peers and adults in classrooms.
(In)validation from Peers and Teachers
In Kate’s physics class, there is a mostly equal gender representation of boys and girls,
but she explains that like Barb, some of these girls doubt their abilities too. “In science, so far,
[we do] not really [experience gender issues]. Maybe just that there are -- well, in my Physics
class, it’s almost like evenly separated, but I feel like after class finishes and I talk with girls in
class, that I think they have the mindset that, oh, I can’t do it.” In Chloe’s and Jackie’s science
class, they describe how boys in the classes perceive them and how these experiences play into
microaggressions. Chloe explains her experience:
I did this problem and this guy felt the need to check it over for me and I was just kind of
like – and he didn’t really check over this other guy’s, and it was just kind of like what do
you think I missed, you know what I mean? It’s almost like they want to see if you’re – it
wasn’t like traumatic or anything, but it’s almost like in situations like that, it’s like
they’re expecting for there to be an error that they get to fix.
As Chloe’s peers checked her work, Jackie’s peers expected her to let them borrow her work.
Jackie shares an example for when her teacher was absent and left assignments on the class
website:
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[H]ere’s these three guys that sit here and I’m always doing – our teacher has been absent
for two days, so we had to take notes off of [the course website] and do all our work off
of [the course website], and they were just talking the whole time, all three of them, and
then the next day, they come in or she comes in and tells us she wants our notes and to
check that we did everything, and they just assumed that I did it and they assumed that I
would give it to them and let them copy it all. I let them, like, out of fear that they
wouldn’t like me, or something, but I guess they had this expectation that I would give it
to them, and they wouldn’t have to do anything, and I would do all the work.
On one side as a girl interested in STEM, boys feel the need to check the girl’s work, but on the
other end of the extreme, male peers expect that girls will do the assignments, the assignments
will be correct, and they will be willing to share credit for it. These situations that Jackie and
Chloe describe are examples of situations where societal expectations of girls in STEM and the
ways boys learn to interact with girls manifest in the classroom and invalidate the STEM identity
development for these girls.
Girls report that in their STEM classes they experience feelings of self-doubt and
isolation because they are often gender minorities in their elective STEM classes. Peers can
impact how girls feel included or excluded. Caleigh explains that perhaps these ideas of girls as
being less than comes from familial upbringing. Caleigh explains:
I also interact with a lot of people who, like, tend to look down on girls, and I don’t know
if it’s just because they, like, have conservative upbringings or something. ... And, that
just kind of -- that rubs me the wrong way, and I wish that wasn’t there in society.
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Caleigh’s comment identifies that one way that girls become aware of gender issues in STEM is
through their personal experiences. Barb explains that she has become more aware of gender
issues through GEMS and can point out microaggressions in her higher-level physics class:
Q: How has GEMS changed your understanding of gender issues in STEM?
B: I feel like it’s made me more aware. Like, number one, we have, like, a lot of speakers
who come in, and they talk about some of the, like, issues that they’ve had with, like,
their -- like, being treated poorly because of their gender. But, I also feel like other, like,
upper classmen, they -- like, when I was an under classman, they would talk about, like,
comments and things that people said, when we were, like, at GEMS. And, I didn’t really
understand what they were saying, and then when I started taking like my Physics -mostly Physics -- when I was like -- normally, I feel like you’d be passive to some of the
statements that people make, but, because I’m a part of the group [GEMS], I feel like
when, like, a certain, like, insult is said based on, like, my gender -- like, I know, in my
Physics class -- this is an example -- we were all sitting there, and there’s like a few girls
in our class. And, so, The Bachelor, it’s a highly, like, female watched show. And, they
were talking about the Super Bowl, and then my teacher said are there any other, like,
highly, like, watched shows where they have like -- what are they called -- viewing
parties? And, I was, like, The Bachelor. We have, like, viewing parties all the time for
The Bachelor. And, like, people -- like, all the guys laughed like -- and, it wasn’t like, oh,
they were just laughing because, like, The Bachelor, they have viewing parties. It was
obvious, like, it was a gender thing, where, like, they all were like, The Bachelor, what?
And, I wouldn’t have noticed that if it weren’t for, like, the club. I feel like I am more
aware of, like, the prejudice and like some of the, like, sly things that go on, and, like,
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I’m more -- like, my -- I don’t know what they call it, but like my hearing to, like, gender
prejudice, I feel like it, like, has definitely gone up a little bit more.
Barb cites another example from her peers about her experience with being a minority in her
physics class and how her competitive male peers downgrade her achievements:
So, like, the big thing was, like I remember when I got into U of I, like U of I, it’s like
really hard to get in for Engineering. And, I felt as though I was completely qualified to
get in, and like I looked at, like, all the information based on who gets in, and I felt like I
fit above the people that -- or, like above the average. So, I felt like it was valid that I got
in. But, I know someone else in my Physics class who did not get in, and they were
probably at the same level that I was, and I didn’t say anything. And, then someone asked
me, did you get into U of I, because the whole, like -- in Physics, everyone was like U of
I and Purdue. Like, half the class goes to U of I and half goes to Purdue, because they’re,
like, good engineering schools. And, I said, yes, and then someone said, like, oh, good
job. And, someone said, like, oh, well, you’re a girl in Engineering, like you -- like, that’s
big right now. Like, downgrading what I had done.
Lara echoes Barb explaining that:
[A] lot of the guys, not only in Physics, but like in my other classes like make remarks
about if you’re accepted into a program. So, like I was in my micro [economics] class,
and I was talking about I was going to U of I, and, like, a kid two [seats] behind me was
like -- started laughing. He was like, yeah, it’s easy to get in as a girl. And, I was like -- I
mean, I don’t really think it’s really that related, so I feel like it’s kind of like reverse
discrimination. Like, right now, people are -- and then one of my other friends said,
“Right now, I wish I were a minority,” when he was talking about not getting into certain
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programs, and I was like, I mean, you have no idea like what it is like on a daily basis to,
like, be looked at in a different way in those type of settings and feel people question you
not because of, like, your effort in the class or like how you’re doing, but because of like
what you look like. So, I feel like right now, like senior year, it’s been a lot of like people
make excuses for reasons why they didn’t get into certain programs and they target
people for why they did.
Lara gives three examples of how girls are made to feel othered by both peers and adults. First,
she explains how the jokes make her feel.
I think like people, like -- there’s a lot of, like, joking around about like the, like, the girls
in STEM. Like, people make jokes like to try and be funny about it, but it, like, comes off
like very negative. And, I think they’re just trying to like -- they’re not, like, laughing at
you, but it’s like it kind of feels that way.
Lara also explains how jokes from peers in front of other peers as part of a school function
should be taken seriously:
So, like recently, one of the kids in our class did like a stand-up for, like, a school
function. And, he made a joke about [AP] Physics C, like the girls in the class being like - what was the wording -- It was like very derogatory. He said like -- I don’t even
remember the exact wording, but he was making jokes about there being, like, no girls in
Physics. And he was trying to poke fun of himself, like, being in Physics, because he’s
kind of like a math nerd, but it was like -- he was like -- it was just a very like -- like,
those type of comments.
Lara shares the experience of another girl and how comments that adults make her feel too:
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And, the, like in one of the Physics classes, there’s was only one girl last year, and she
was telling me that they would call her like the golden ticket girl, because like,
supposedly, if you’re a girl in STEM you get easier through like different processes,
which -- and then like my Physics -- or my Math Team, one of my Math Team coaches
said that if you take Physics C as a girl -- he said this in front of the whole group. He said
if you take Physics C as a girl, you get to hand pick your college no matter how well you
do in the class. And, that, like I was like, I don’t know how that just came out of your
mouth.
Lara does not want to accept her teacher’s comment as true and explains how she feels frustrated
by her peers’ comments, and how her physics teacher reinforces this by either not recognizing
and/or not addressing the issue and also being complicit with it by making comments too.
And, like, people aren’t, like, saying anything about it. So, like, I think those type of
comments. Like, there’s only, like, been, … five of them, but they say them -- like, even
like authority figures in the school same them in front of … my peers, and it just makes
me feel like very, very … like alone in the process. And, … -- it makes me feel stupid,
and it shouldn’t, … make me feel that way, because I’m doing fine in the class. It just -- I
don’t know. Like, the small comments that they make. It’s not even like -- and, like, just - like, we’re sitting in class, and like some of the girls will get together to, like, do, like, a
packet of problems, and, like, my teacher just, like, doesn’t … associate -- like, he
doesn’t, like, come up to our group and chat with us, but he, … goes and talks to all the
guys. And, it’s just kind of like it feels like a separate environment.
Lara recognizes the gender disparities during class, which is a slight shift from not wanting to
recognize different treatment of girls who take physics C and apply to college. Teacher
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narratives and beliefs about students and their classroom values also can play a role in how girls
see their participation in STEM. Barb explains how in her physics class with 4 girls and 26 boys
that when the girls present their work, they are not challenged in the same way the boys are.
I’ll be in class and like we have these white board presentations, and a lot of people don’t
want to take [AP] Physics C, because there’s like these Board presentations where you go
up and you get grilled. Like, you go through your work and, like, you kind of just get
attacked for it, and, like, I’ve noticed that, like, all the guys will go up and they will get
completely grilled, like ripped apart. I will – me, Lara, and, like, a few other people will –
like, only the girls will go up and not one word is said. And, like, it’s one thing if it’s kind
of like – like, if they, like, said a few things. Like, other people go up and they get
completely grilled, and then, I will go up or any – like, there are four girls – any of us
will go up and they will say absolutely nothing. They will say, “Good job,” and you go sit
down.
Barb experiences frustration because she feels like her voice is not validated or respected, and
her intellectual development is not as actively nourished because she, and the other girls, are not
challenged in the same way the boys are. Lara explains an experience in her physics class in the
spring semester of a full year course where she felt validated, once.
Q: Can you tell me about a time that you felt a positive emotional reaction to a STEM
experience?
L: This is going to sound like really miniscule and like really unimportant, but actually
like a few weeks ago, I was talking in a group in my Physics class, and I started to say
something, and then like someone cut me off. And, my Physics Teacher was like, “Lara,
what were you going to say”? And, I don’t know why it, like, meant so much to me, but,
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like, I felt like I had been, like, heard. And, like, I feel like I’m so, like, silent in that
class. And, like, for him to, like, like reach out to, like, hear what I wanted to say, it just,
like, meant a lot. And it seems like really silly. And, we were talking about something so,
like, silly, but it was just -- I don’t know, I felt like I had a presence in the class, and like I
hadn’t before. ... And I was like -- I even, like -- and Barb, like afterwards, I was like,
“Barb, like did you see that?” Like, that was like the first time I’d actually been, like,
acknowledged in the class. And she was like, “I know.” Like, it was weird. Like, I felt
like really emotional about it, which is so silly, because it was just like -- like, the last
five minutes of class, we were just talking.
Lara’s teacher validated her voice once through the year-long course. Lara was surprised by how
much she reacted to the validation and shared her surprise with Barb. Lara’s physics teacher,
when she was a sophomore, encouraged more girls to take the higher-level physics class
however, Lara explains that the encouragement was not genuine:
So, when I was a sophomore, the physics teacher, he’s like, well, you should take these
classes. They pulled all the girls separate from all the guys into a room and started, like,
saying that we should take [AP] Physics C because the girls are the ones that do well, and
there aren’t that many of you, and we’re, like, so supportive. But the tone that they have,
it’s like they’re saying it because they have to say it. It’s not like a genuine, like, do you
have any questions? Like, how are you guys feeling about this? It’s like we’re giving you
a speech that we’re going to say to every single other class, because we’ve been told to
do so because Physics C, like, numbers are so low with females.
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Lara’s experience with her physics teacher’s lack of self-awareness about the messages conveyed
to students, is not unique to her physics class. Barb explains an interaction with her chemistry
teacher during summer school.
I remember, like, I took chem, and my chemistry teacher, one time, because all of like the
teachers are friends with each other, somehow he said to me – like, I didn’t do well on
one of the tests, and he said something like, oh – like, all the teachers rave about you, but,
like, you just, like, try hard, or something like that. And, like, I was a member of GEMS
and the teacher was a part of a different, like science-y organization, and, like, he was
like, don’t join our group or whatever, like just go back to GEMS, and, like, that kind of
like really bothered me. I think I put a lot of time into my school work, and, like, I have
had comments from, like, my peers or something like that. Like, I – like, I don’t know. I
don’t appreciate when like – I think like being in GEMS and, like, hearing from upper
classmen some of the things that, like, were said to them, I think I was like, oh, I don’t
know if that really happens, and then like a teacher says something like that to you, and
you’re like, oh, it that actually, like, is true.
Not all STEM teachers convey the same messages to the girls in these classes. Lara explains that
her computer science teacher genuinely encouraged her to pursue different STEM opportunities
outside of school.
So, my computer science teacher, she -- like, when I first walked in the room, I hadn’t
ever seen that much, like, divide before. Like, freshman and sophomore year, I hadn’t
taken any classes that had like genuinely like 10 percent versus 90 percent, but I, like,
genuinely appreciated how she didn’t, like, ever acknowledge it, and just kind of like
taught like there was no difference there. So, I feel like she’s been really inspiring. And,
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then she also, like, came up to me on so many occasions and, like, asked me about
different opportunities. So, like, she encouraged me to apply for the board position last
year, and she, like, talked to me about, like, applying to the Google internship. And, so,
just like seeing that she had so much faith in me kind of allowed me to see, like, maybe I
have, like, a potential in that area.
For all of the girls in the study, they encounter stereotypes and microaggressions in their current
school context. In the STEM elective courses, which also typically draw more competitive
students, girls experience microaggressions and the classroom climates and teacher narratives
can be harmful to girls who are authoring a STEM identity. When girls encounter these negative
experiences they often rely on each other to dialogue about and help make sense of these
experiences. Through dialogue, girls are able to come to understand that they are being treated
differently because of their gender and because of their experiences and the supportive
community of GEMS, are able to discount and resist the stereotypes and microaggressions they
encounter from both peers and adults. The following section will explore the ways that girls
represent GEMS and how they see GEMS as a supportive community.

Representations of GEMS
When the focus group participants were asked to draw a picture of GEMS, most of the
pictures included people, and feminine figures or symbols. These feminine figures and symbols
start to show that for girls who choose to participate in an all-girls after-school STEM club
develop a support network of like-minded individuals, are exposed to more career options, have
mentor-like relationships with peers.
Kaela’s picture (Figure 9) contains stick figures, Kaela’s explains her picture (Figure 9)
shows a group of people together on earth with GEMS at the top. GEMS is the overarching
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theme which brings people together. Aside from the colors, pink and purple to show the
gendered nature of the club, she does not identity GEMS as more than people coming together.
Figure 9. Kaela's GEMS Picture

Figure 10. Anna’s GEMS Picture
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Anna’s picture (Figure 10) also shows a group of people, a girl and a group of women 20 years
later. She also shows a GEMS field trip that introduces her to job possibilities. Anna explains her
picture (Figure 10):
I kind of thought of how it [GEMS] was a good place for me to make new friends, and
also to kind of get more experience with jobs I want to do in the future, because I’m had a
limited, like, amount of things I wanted to later in my life maybe before GEMS, and I
think I got like a broader view of what jobs I could be doing, or I might be interested in
later on.
Anna’s representation (Figure 10) shows the impact of GEMS over time by showing a girl in the
present and then group of women twenty years later and she also shows a field trip and how
participating in the field trip made her aware of possible STEM jobs. Anna’s picture speaks more
to what the club does for her.
Similar to Anna’s picture (Figure 9), Cecily (Figure 11) also shows a group of girls.
Cecily’s picture (Figure 11) is different than Anna’s (Figure 10) as it does not show field trips or
the future, but rather shows the present and how some GEMS meetings are specifically for
socializing and sharing interests in science.
Figure 11. Cecily’s GEMS Picture
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Cecily explains her picture:
I see some separation, but, like, everyone’s still super together. It’s just like you can tell
who’s more comfortable with certain people. ‘Cause like, we don’t all know each other
[very well] so I guess you kind of form a group of your friends or people, like, you know.
Cecily shows a group of girls on one side of the circle and a showing the backs of separate group
of girls on the other; both groups are excited about science. Cecily represents how when girls in
GEMS come together, they sit in a circle, but there is also separation because of how well they
know each other. Both Anna (Figure 10) and Cecily (Figure 11) depict girls in their pictures.
Cecily explains her picture (Figure 11), “I think with the overall, like, just draw someone in
STEM picture, pictured a man, but when we specified it down to GEMS, I thought more, like,
girls.” Comparatively, Kara (Figure 12) and Jackie’s (Figure 13) pictures both contain the Venus
symbol (♀) to symbolize females in GEMS. While the participants use the symbol to represent
females, most of the girls in the study did not differentiate between sex and gender, using female
for girl and woman. Kara explains,
I drew the female symbol, but I did it wrong. It’s okay and then I did lab goggles and like
a test tube, and like math symbols… I mean, it’s [the Venus symbol] like the center of
my picture and it’s the biggest, so it’s like the main focus.
Figure 12. Kara’s GEMS Picture
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As part of the focus group (Appendix D), girls were asked about the role of gender in their
GEMS pictures. Jackie explains the role of gender in her GEMS picture (Figure 13):
I did three of the symbols for females and then I did crowns on the top because I think
that girls that are involved in math and science are like royalty, and super powerful. And
then I did a little thought bubble because they’re thinking about science and math and all
that stuff… Well, I mean, instead of like one female, they’re like bonding together.
Figure 13. Jackie’s GEMS Picture

Jackie’s and Kara’s representations are similar in that they are using the same symbols and both
girls use it as a symbol of female solidarity to represent GEMS. Similarly, to Kara (Figure 12)
and Jackie (Figure 13), Chloe (Figure 14) explains her drawing:
Yeah, I drew them all with long hair, which is traditionally how girls are drawn. Of
course, that’s not always how it is, but they’re all holding hands, just ‘cause, like, I feel
like in GEMS, it’s important that we’re all, like, sticking together with math and science.
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Figure 14. Chloe’s GEMS Picture

For Chloe and Jackie, the idea of being together and supporting each other is important to their
GEMS experience. The GEMS pictures collectively show a variety of ways the girls
conceptualize the GEMS space. All of the girls, except for Barb (Figure 15), clearly show gender
as an aspect of the GEMS space within their picture.
Barb’s picture (Figure 15), does not contain people however, it includes the symbol the
club uses as its logo, three overlaying circles with GEMS written across the circles. Barb,
explains her picture, again addressing the color scheme as she did with her STEM picture and
discusses how GEMS has changed her perception of gender issues in STEM:
Like, I feel like at the beginning of my time in high school, I, like, recognized it [GEMS}
as a really like -- like, it focused on gender issues. But, now I feel like, even to the point
where I don’t even think about gender when I’m at the club, so I feel like it kind of goes
through in my picture, because I feel like it’s not very feminine. If I would have drawn
this like two years ago, I feel like maybe I would have used a lot of pink or purple – yeah.
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Figure 15. Barb’s GEMS Picture

Unlike any of the other focus group participants, Lara’s picture (Figure 16) depicts the intended
outcome of GEMS, that is, that girls will see greater gender equity and equality within STEM.
Figure 16. Lara’s Depiction of GEMS
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Lara’s picture specifically indicates a computer science class, which tend to have the fewest
number of girls. In her picture (Figure 16), Lara intentionally put girls and boys in the front of
the picture. She also is the only participant that drew a girl with a ponytail in additional to longhair. While Chloe (Figure 14) points out that long hair is a traditional way of drawing a girl stick
figure, Lara recognizes another way of drawing a girl, meaning that even though she does not
explicitly say there are multiple depictions of girls, she chose to represent different ways of being
a girl in her representation of GEMS. Lara explains her perception of why Anna’s picture (Figure
10) is much different than hers (Figure 16):
I think Anna, as an underclassman, has been in GEMS for like only a year or so, and so
it’s -- like, what you see in GEMS is, like, more short-term. But, like because I’ve been in
for four years, I feel like, long-term, I’ve been able to see like, well, you know, we have
all these meeting and we have all these event, but like what can we do with them. And, I
feel like as an upperclassman, I see more of -- I’m taking full schedules of math and
science, and so it’s easier for me to see how -- like, how little representation women have
in science and technology and engineering and math classes. And, so, I think with that -and I also think that GEMS has opened my eyes to, like, the inequality, because, like I
was talking to one of my friends, who’s actually studying the same thing as me but going
to a different school, and she was like, I didn’t even know I was a minority in this. And, I
was, like, wow, that’s -- you are a minority in this, and not in a bad way, but -- I don’t
know. I think I’ve been able to acknowledge, like, this issue, and I think, as you get older,
you can do that, and I think that might be a big source of the difference in pictures.
All of the images convey that GEMS is a supportive space, where girls who share the same
interests can build relationships with girls who share their interest in order to create a community
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that offers mentorship, support, and encourages girls to develop and use their voice. Compared to
the representations of science, technology, engineering, and math above, in the GEMS pictures,
girls depicted people like themselves participating in STEM. This shows that GEMS is a place
where girls can connect their STEM identity with being a girl. While each of the GEMS
representations is a little different, the ways that girls make meaning of their experiences in
GEMS will be explored in the next section.
The Threads in Between
Each of the experiences within the club, contributes meaning to how the girls internalize
and represent the GEMS space. However, what is not entirely evident in the pictures is the ways
that the club supports girls as they interrupt the historically male-oriented STEM images and
grow to see themselves in STEM similar to the way that Lara has. The meetings, speakers, field
trips are important to gaining knowledge and developing relationships; however, some meetings
are dedicated to food and fellowship to share and unpack the obstacles that they face in authoring
a STEM identity. For some girls, the food and fellowship meetings are essential to recognizing
and understanding the ways gender imbalances and microaggressions can reveal themselves in
the classroom. For others, they come to GEMS for the sharing of information about the selection
of STEM electives at the food and fellowship meeting where the captains share their own
experiences with and in the STEM elective courses. Girls actively encourage each other to take
the elective courses and if they are struggling or need help, girls s offer support by setting up
peer-tutoring sessions with each other. For others, these meetings are simply fun and relaxing,
however they are essential to the success of the GEMS community. The last meeting of each
semester is dedicated to food and fellowship, and to highlight the successes of the year and
identify areas for improvement. At the end of the school year, girls reported that STEM day and
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the articles were most impactful in building a STEM sisterhood. Additionally, it is through these
food and fellowship meetings where girls reflect on and internalize their experiences from the
school year, share their favorite experiences, and through discussion come to an understanding of
what GEMS means to them; Cecily’s GEMS picture (Figure 11) illustrates this kind of meeting.
At these food and fellowship meetings, each girl has the opportunity to express the meaning of
GEMS to her. The meanings of GEMS that girls create for themselves vary based on grade in
school, maturity, regular attendance at GEMS, and where the girls are developmentally on their
STEM journey. For Eleanor, who is a captain, GEMS has helped her realize that she is just as
smart as the boys and has helped her develop confidence to use her voice.
I think I will realize -- I think I’m starting to realize that just because he’s a boy, he’s not
smarter than me. So, computer science, I’m going to start participating. And, it’s just like
I have to realize I work hard, I’m smart, I should, like, answer questions. and well, I
mean, to be honest, I think I’m a lot more confident now since I’ve been in GEMS, so I
feel like I’m more likely to-- try things outside my comfort zone, like regarding, like,
math and science.
For Anna, who has only been involved for one academic year, now knows that she will
encounter some barriers in the future, but she has the GEMS to help her overcome obstacles:
I think that GEMS will help me like to stay strong in the situation, because I think the
fact that they’re exposing me to all this, and they’re teaching me that this can happen, so,
just know, you can do it, I think that really helps me.
Kara, who periodically attends meetings, explains that GEMS introduces her to different career
options, “we go on a lot of cool field trips that are pretty eye-opening and I’ve learned and been
introduced to lots of different career options and paths to go on.” For Chloe, who comes
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periodically and has been involved in the club for two years explains that she likes a lot of things
about the club including, like Kara said, learning about different careers but also the community:
A lot of things. I think it’s just kind of like I really enjoy like the topics that we talk about
and I think that we all have similar interests, so it’s easy to talk to people there. It’s just
easy to, like, you know, get along with everyone.
Caleigh, who has been involved for two years and will be a captain next year, explains that
GEMS is a community of people with whom she fits in because their specialized knowledge
creates a commonality with others in her interests.
I don’t know, it sounds like of weird, but it’s like – it’s kind of like in a – when I’m in a
class about computers, there’s, like, all guys, so it kind of feels weird, like I’m not
supposed to be there. But, then you go to GEMS, and you meet other people who do it,
and it’s kind of like, oh, okay. Like, it’s, it’s okay, because other people do it, it’s not just
me. You know, I’m not just alone…there’s other people that think like you, and even
though your, like, everyday friends might, like, if you say, like, a term, they might just,
like, stare at you. But, there’s other girls who might, like, counter with, like, another Star
Wars quote, or like they might understand the term and then build off it, you know,
instead of just, like, have no clue at all what you’re saying.
When talking about the evolution of GEMS, Caleigh explains,
I’m really glad it was made here. I know it hasn’t been for a lot of years, but I’m so glad–
It’s an awesome club, and I’m just really glad that it was made, and people joined, so we
can connect with people who are like us.
Cecily, who has been coming to GEMS for two years and will be a captain next year, echoes
Anna’s comments about knowing about potential barriers:
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Just in the meetings, having it be all girls helps focus in on the women in STEM, and then
also when you have, like, speakers, it also helps ‘cause, like, these are women who have
pursued a career in STEM and the stuff they had gotten and they’re gonna continue to go
farther probably.
She continues to explain that talking about gender in GEMS is important, but the community
aspect of GEMS is also important too, perhaps more so than the activities.
I feel like it [gender] comes up sometimes, but not like all the time, which is nice because
then you’re not so focused on this is the difference between men and women, and, like,
these are the barriers you [girls] go through, and the barriers that they [boys] have to go
through. It’s more like – sometimes that comes up, but other times, it’s just like, hey,
we’re [GEMS] gonna make blankets [and] as a group [we] bond.10
Barb, a senior caption, who has been part of GEMS since its beginning explains that if GEMS
did not exist, she probably would not have taken the higher-level STEM elective courses and that
encouragement from older girls was critical in her decision and the club helped support her as
she pursued her interests.
Q: Let’s say that GEMS didn’t exist, hypothetically. Do you feel like you would have
still chosen to take the higher-level math and science that you’re taking now?

B: I -- actually, I don’t think so, because, like, at GEMS, like, one of the like also one -other than the, like, community that we try to make, the other thing that we try to make is,
like, a good mentorship environment between upper classmen and under classmen. And,
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For the last two years GEMS has partnered with another club at the school and made blankets
for charity. GEMS makes the blankets at one of the food and fellowship meetings.
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when I was a freshman and sophomore and, like, I remember I wasn’t going to take AP
Bio, and then I talked to [an older GEMS student] who was a captain, and she, like,
encouraged me to take it. And, I know like [club founder], I talked to her. Like, I would
always talk to the upper classmen about my schedule, and they’d be, like, no, you can
handle it. Like, you’ve got this. So, I feel like it’s, like, definitely an encouraging
environment, and I might have continued with the higher-level math and science classes,
but I feel like I’ve done better in the because of the club, because, like, I always, like -when I would go to make my schedule, I’d be like, well, what’s the homework situation,
what should I anticipate going into it, what can I do to, like, do better in the class? I feel
like I definitely did better in my classes because of the club.
For Barb, this support and encouragement was critical to solidifying her interests and success in
her classes. Barb also explains about GEMS in general and how she feels after she leaves a
meeting:
I think people take away a little bit more knowledge from coming to the speakers and the
field trips, but I think, like, the meetings, I always leave feeling, like, really motivated. I
feel like whenever I leave, like I have a Physics test the next day and I feel so defeated,
and then I go, and I’m, like, okay, there are other people and like there are other people.
We’re all struggling together.
Lara, a senior captain, who has also been involved with GEMS from its beginning explains what
GEMS is to her and how it’s meaning to girls can change over time.
I think it’s just a community for girls who are interested in math, science, engineering
and technology so that they can feel comfortable, like, in the classroom, knowing that
they have that positive presence maybe outside of the classroom. I think it, like, targets
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all four grades, but I feel like it’s most influential for juniors and seniors. I feel like it’s
been the most beneficial for me junior and senior year, as like science and technology
classes progress. But, I feel like it’s just, like, offering opportunities to girls that they
wouldn’t get inside the classroom so that they can feel more comfortable with what
they’re doing inside the classroom and, hopefully, beyond that.
Lara ties together the sentiments of all of the other participants. GEMS is a positive supportive
peer community to make girls feel less isolated and more confident. Additionally, for Lara, the
GEMS club carries a deeper meaning.
So, I feel like GEMS has allowed me to, like, have a voice, and I don’t think without it I
would feel as confident to talk to people about it, so I feel like that’s the biggest thing
that, like, GEMS has done for me, like aside from, like, all the field trips and everything.
I feel like I just feel like a stronger person, and like I’ll be able to, like, overcome what
people are saying, and not only that, but use it to help other people.
Many girls, this idea of struggle is embedded within the perception of STEM as hard and to do
STEM, you have to be smart. Lara’s comment, when paired with her pictures of STEM and
GEMS, shows how involvement in the GEMS club can foster STEM identity development and
help girls in STEM find and utilize their voice.

Conclusion
All aspects of the GEMS club (though some more than others) are meaningful to building
the community of the club. From the community, girls are able to identify with others who share
similar interests which is helpful to girls who experience feelings of isolation and self-doubt
within their STEM electives and higher-level STEM classes. Through the focus groups girls
revealed that a stigma around girls and STEM continues to exists and is perhaps getting better in
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society; however, girls are confronted with stereotypes and microaggressions within their STEM
classes from both peers and teachers. The GEMS club helps girls to discount and resist these
messages and identify themselves as STEM people by allowing girls to have community of
people like themselves, by introducing them to different career options, by offering support to do
better in their classes, and offering feelings of motivation and inspiration when leaving the
meetings. The GEMS club offers opportunities that girls would not necessarily get in a
classroom and also allows girls to develop confidence to participate in class and to use their
voice in order to view themselves as equally as smart as the boys.
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Chapter 6. Discussion
In Chapter 4 and Chapter 5, girls described their experiences with STEM both in the
classroom space and in the GEMS space. This chapter will analyze the spaces of the classroom
and of GEMS and the ways in which power and knowledge from a feminist poststructural lens,
are integrated into these spaces from a critical perspective. Participation in these spaces is also a
prerequisite to authoring a STEM identity. After looking at the spaces, I will utilize Gee’s
concept of identity to understanding the different ways that the classroom can invalidate and
GEMS re-validates STEM identity development for girls. After looking at Gee’s concept of
identity, I will use Feminist Poststructuralism to understand the broader theoretical dynamics
within these spaces. As mentioned in chapter 2, The Feminist poststructural notions of power and
power relations are helpful to understanding both the classroom space and the GEMS space as
girls de/construct their STEM identities. Additionally, this critical perspective of knowledge and
knowledge productions as socially constructed is helpful to understanding how girls come to
understand their experiences in these spaces. Agency and freedom as understood from this lens
illuminate how the GEMS space allows for an alternative discourse of STEM for girls. Relative
to space, this study contributes an understanding to the ways in which power and knowledge, are
conceptualized in different spaces and in turn, relates to agency and freedom and STEM identity
development for girls.

Space
To understand space, as a concept, it is necessary to distinguish the concepts of place and
space and then describe how I use the concept of space in this discussion. Agnew (2011)
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discusses the historical development and meanings of space and place from a variety of
theoretical perspectives. Agnew (2011) synthesizes the commonalities among four theoretical
perspectives to show that place has three dimensions: location or site, settings where everyday
activities take place and the structures of social interactions shape values, attitudes, and
behaviors, and an identification with a place as evidence through participation or behaviors.
Comparatively, space is “regarded largely as a dimension within which matter is located”
(Agnew, 2011, p. 316). Using Agnew (2011), we can identify that both the STEM classrooms
and GEMS are bound by the school, the place where they exist. However, despite being located
at the school, the spaces within these places are different.
The STEM identity literature does not define the concept of space. However, Tan et al.
(2013) from the STEM identity literature uses Holland’s (1998) figured worlds to understand
space and identities within classrooms. Holland’s (1998) concept of figured worlds is derived
from the ideas of Vygotsky and Bakhtin and highlight the dialogic relationship of the self and
other in social relations as part of identity development. According to Holland (1998) a figured
world is “a socially and culturally constructed realm of interpretation in which particular
characters and actors are recognized, significance is assigned to certain acts, and particular
outcomes are valued over others” (p. 52). Though figured worlds could lend itself to an
analytical framework for the data in my study, this concept also comes with its own set of ways
to unpack and understand identity, which is a different direction than I intend to go in this
discussion. The concept of figured worlds (Holland, 1998) emphasized the dialogical
relationships within places (Agnew, 2011) and while these places and figured worlds exist within
the dimension of space, these do not quite capture the ways that participants in my study
understand their classroom and GEMS experiences.
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Looking beyond STEM identity literature, to Lefebvre’s (1991) philosophy of The
Production of Space, he presents his theory on how social spaces are structured and produced.
He postulates that “space is not a thing but rather a set of relations between things (objects and
products)” (p. 83). In this statement he moves away from a scientific understanding space as a
place, like outer space, and begins to conceptualize space as a site of relations which is produced
through the relations between people, knowledge, language, signs, and symbols. Lefebvre
continues to explain that “[e]very language is located in a space. Every discourse says something
about a space (places of sets of places); every discourse is emitted from a space” (p. 132). In this
way we can see that space cannot exist outside of a place. Without invoking all of the historical
and philosophical aspects of Lefebvre’s (1991) understanding of space and its (re)production, I
use the term space to encompass place, and also the discursive nature of the relations of
language, signs, symbols, and people. Additionally, it is important to address the discursive
nature of space meaning that individuals are both written and rewritten through social practices
in physical and social spaces. In understanding space in this way, we can begin to understand
how the classroom space and GEMS space reinforce and produce different STEM identities for
the girls in this study.
In this section, I will discuss the classroom space and the GEMS space, paying attention
to themes of knowledge and power, which are central to feminist post-structuralism. I will also
explore how these different spaces contribute to STEM identity development.
Classrooms
This study did not explicitly collect data on the physical spaces of the classrooms. From
the data, however, the classroom space emerged as an important part of STEM identity
development for girls. Through my experiences in the school, I know the STEM classroom
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spaces well. First, I will explore the classroom space, both as a physical space and as a discursive
space. In this discussion of classroom spaces, I will primarily focus on science spaces because
the participants revealed that these spaces are where they find it most challenging to author a
STEM identity.
Physical space. In my experience with my involvement at the school, I have experienced
many science classrooms follow traditional teaching methods and some that try to enable more
collaboration. The desks in the rooms are arranged so that students are facing the front of the
room and the teacher. The physical arrangement of the desks can limit social interactions during
the learning process. For example, with the stadium seating in the lecture halls and the half-size
desks that offer only enough space for a notebook and a pen, students face the teacher,
sometimes students get to choose their seats; this arrangement puts the students’ focus on the
teacher and can also allow greater access to what the teacher is saying and doing. This kind of
arrangement represents the way that schools have traditionally been set up. This also reinforces
transactional learning where the teacher gives knowledge to students, limiting student ownership
of their own knowledge and learning and reinforcing learned passivity (Good et al., 1987)
because students are less active beings in the physical space. A few teachers try to arrange the
desks in ways that group four students together. This arrangement can allow for greater social
interactions and inquiry-based activities; however, this can also result in some students with their
backs to the board having to turn around resulting is less access to the teacher. Though some
teachers attempt to be less traditional in the physical set up of the classroom, and others attempt
to be more interactive with their pedagogy by trying to create class discussions, the physical
space of the classroom can limit these arrangements and effectiveness of these methods. When
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students have their back to the board or cannot move around the room, this can also limit their
learning and engagement with STEM ideas, thus affecting their identity development.
Some teachers try to set up cooperative learning environments by arranging the desks in
groups or having students sit at lab stations. Sometimes these arrangements result in students
distracting each other because people are social beings, but it also enables more interaction that
can be learning focused. While most of the time, students are grouped in pairs or fours, due to
sectioning and enrollment, sometimes more than four students must sit together which can also
limit peer-to-peer interactions. Recall Chloe in Chapter 5 explained her lab group dynamics;
even though she participates, the boys second guess her which limits her ability to participate.
When students sit at the lab tables and attempt to work in groups, often there are social dynamics
within the group that can limit a person’s ability to participate in the activity11.
The science rooms often have messages to students on the walls usually of science safety
posters, rules for the room, and a sign explaining what makes a good learner. Most classrooms
have the school’s electronics policy poster close to the entrance. Some classrooms have personal
touches such as collegiate memorabilia or posters with the teacher’s favorite quotes. Most of the
classrooms are shared among teachers which can make it difficult to make the classroom feel
welcoming due to the limited bulletin board space and the number of teachers who utilize the
classrooms. Rarely do student generated projects appear on the walls in the classrooms. The
messages to students focus on the policies and procedures of the school and if there are
decorations, they are usually put up by the teacher which limits student ownership of the
classroom’s physical space. When student ownership of the physical space is limited, this can
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This is similar to what Elizabeth Cohen(1994) found in her research that those with more
social power dominate the social interactions in ways that excludes others.

157
limit their engagement with the physical space. For science, this can mean students are less
involved in labs experiments or manipulation activities. If students are not engaged in and with
the physical space, then they are unable to author a STEM identity because engagement and
participation are required to develop and perform a STEM identity.
The required STEM classes also usually contain students who are in the same grade (all
tenth graders or eleventh graders). However, sometimes there are a few students in the upper
level STEM classes from different grades meaning that a tenth-grade student may be in a class
with mostly eleventh graders. When this happens, the student usually sits close to the door and
must leave class five minutes early in order to catch the bus to the other campus12. This can be
disruptive to other students and limits the information the student can access. The physical space
of the classroom can limit participation, can limit the kinds of information the students has
access to, which can then limit the way they see themselves as STEM learners. On the contrary,
when structured in a way that allows students to access knowledge and engage with peers, STEM
identity development is supported. However, when the physical space causes limitations leaving
girls unable to participate, it limits their STEM identity development. The choice to author a
STEM identity in class first comes through making the choice to participate in the discursive
space and engage with and in the physical space and in the social space of the classroom. STEM
identity, however is more than simply participating in class, it is an embodiment of the degree to
which a person, in this case girls, see themselves as people of STEM.

12

This high school has two campuses one for 9th and 10th graders, the other for 11th and 12th
graders. The campuses are approximately one mile apart.
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Discursive Space.
Peer interactions. A perception exists among students that physics is a difficult science subject
and biology is easier. Therefore, fewer girls take AP Physics C compared to AP Biology or AP
Environmental Science. The historical perception is that biology content is easier to understand
and therefore it is better suited for girls; because of the perception of biology being easier than
physics more girls elect to take the advanced placement biology than physics. When girls choose
to take advanced physics or other advanced class that students perceive as difficult to understand,
they become the minority gender in a STEM elective classroom and they sometimes find
themselves faced with an inhospitable or competitive classroom culture (as in Sadker’s research;
see Failing at Fairness,1995 & Still Failing at Fairness, 2009). When girls are the minorities in
these spaces, they are competing against stereotypes and patriarchal narratives from peers and
adults. The traditional physical space when coupled with gendered stereotypes about girls in
STEM can create a treacherous terrain for girls trying to author a STEM identity. Recall Caleigh
in Chapter 5 explaining that as a minority in her class, she wants the boys to respect her and
which comes through demonstrating her knowledge in the classroom. Girls in this study have
explained that they feel the need to prove themselves and that they are fearful of being disliked
by their peers and intimidated by being one of the only girls in the room. This heightened sense
of awareness and recognizing they are a minority in this space can cause girls to be hyper-aware
of their interactions with peers and the social space they are claiming in the classroom.
In the social space of the STEM classes girls combat gendered assumptions that put
identities of nerd and/or dork in contention with the identity of girl (Archer et al., 2012; Carlone
et al., 2015). As Caleigh described in Chapter 5, the nerd or dork is seen as socially awkward and
less-likeable, and not girly. For Caleigh, she has embraced being a nerd, but this is the identity
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she chooses to emphasize more than her female identity. In the social space of the classroom,
recall that Lara and Barb explained that they try not to be too girly because they do not want to
be labeled and how Jackie and Chloe’s discussed of how there is a stigma around being a girl in
STEM. For this reason, girls limit their participation in larger groups in the classroom because
they want to be perceived as smart and capable, but not too smart or too capable by their peers
and they are fearful of asking questions in case everyone else knows the answer. This fear is a
common social fear among all students (Wynstra & Cummings, 1993); but, for girls this fear can
be complicated when there are only a few girls in the classroom and when the social narrative/
values of the classroom create tension between the identities they are trying to perform. If peers
perceive these girls as less smart than them, then their peers are distrustful of the girl’s
knowledge and invalidate the girl’s STEM identity. At the same time however, while trying to be
perceived as smart, they also want to be liked by their peers. This tension between a STEM
identity and a female identity comes from what is perceived as normal (Robnett et al., 2013) and
what is valued in these classroom spaces, and who is perceived to fit that social norm.
As these nerdy girls are trying to be liked by their peers they also seem to be subjected to
microaggressions and assumptions when their boy peers perceive girls as less smart than
themselves. The microaggressions occur both through words and through behaviors and serve to
invalidate STEM identity for girls by reifying whose knowledge is valued in the classroom space
and what it means to be a girl in the classroom space. For example, recall Chloe’s experience in
chapter five, when girls are working in groups at lab tables and their boy peers feel the need to
double check their work, the underlying assumption is that the girl’s work is incorrect. When a
boy peer doubts the validity of the girl’s work, he demonstrates behaviors that indicate that he
values information from a different source, which discounts the girl’s STEM identity because the
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behavior says that her work and the knowledge within it are not as valuable. When boys engage
in these kinds of behaviors, they are reifying the idea that scientific knowledge belongs to boys
and men and not to girls and women.
However, if these nerdy girls are perceived as smart, and also want to be liked as girls by
their peers, they can fall into a trap of providing answers for others. As Jackie pointed out, when
her teacher was absent, her peers looked to her for answers to their homework because they
expected she would be prepared and have the correct answers; she also felt pressured to provide
the answers in order to be liked by her peers. This kind of repeated behavior, while it allows girls
to be perceived by others as smart, it also reifies stereotypes of girls as helpful and willing to
share their work and allow the boys to receive credit for the work (Master & Meltzoff, 2016;
Sadker et al. 2009); this resonates with the history of women not receiving credit for their
contributions to STEM fields (Schiebinger, 2002). The classroom as a social space can be
precarious territory for girls authoring a STEM identity; girls still combat patriarchal messages
and assumptions of what knowledge and whose knowledge is valued. Not only do peers engage
in these microaggressive behaviors but adults also play a role in both interrupting and reify these
messages about whose knowledge is valued in the social space of the classroom.
Adult/ student interactions. Adults in the school also play a role in developing the social space of
the classroom. The values and expectations that the teacher conveys shape the classroom culture.
In my experience at the school, which is likely typical of many schools, all STEM teachers are
well intentioned but some unknowingly reproduce the historical patriarchal culture of STEM
within their classrooms. The social interactions and relationships between students and teacher
are central to the student success in the classroom. However, the messages that teachers convey
through their behaviors and actions can limit student participation in developing their own
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knowledge and power over their own learning. For example, as Barb and Lara described in
chapter 5, when the girls present their work in physics class, they perceive that they do not get
questioned as much as the boys. Lara’s physics teacher validated her only once during the school
year and her physics teacher also indicated that there is a perception that girls in higher level
math and science courses get to pick their college and therefore do not need as much support to
do better. These examples show that while teachers may say that they think more girls should be
in STEM, their behaviors and language indicate that they are actually reinforcing that the
knowledge that girls have and contribute is valued less than the boys and their voices are less
valued and heard less often than that of their boy peers. Additionally, when the teacher makes
comments about girls in STEM being able to pick their college, as Barb and Lara’s teacher did,
this can mean that the teacher does not see the girl as deserving of that opportunity. The
implication of such a comment is that the girl gets to choose because she is a girl not that she
gets to choose because she is equally as smart and has equal knowledge compared to the boys.
Admittedly there are other issues in the higher education admissions process that complicate this;
however, that is beyond the scope of this study. In spite of public schools supposedly being
places of gender equality and equity, classroom cultures shaped by teacher narratives and peer
narratives that go unchallenged by the teacher, girls still find themselves faced with gender
inequity in these STEM classroom spaces because their knowledge is not valued or viewed as
equal and within the classroom.
In order to resist these assumptions in the classroom, girls need to have knowledge of the
content, of themselves and others, and of gender inequity in STEM in order to recognize
microaggressions from peers. Girls need to have an understanding of the STEM content
knowledge in order for their peers to perceive them as smart and they have confidence to resist
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the assumption that they will allow others to present their work as their own. If peers perceive
these girls as less smart than them, then their peers are distrustful of the girl’s knowledge, engage
in microaggressions and invalidate the girl’s STEM identity. Girls need to have knowledge of
themselves so that they can recognize their strengths and their responses to microaggressions and
also have knowledge of others so that they can recognize the ways that others, both peers and
adults, exert power through words and actions. Girls also need to have knowledge of gender
inequities in STEM and in society in order to recognize microaggressions and understand the
ways that they can respond, which is one aspect of GEMS.
Additionally, because of their social position in the classroom, it becomes difficult to
exert power to interrupt and actively resist these messages for fear of consequences from the
teacher who has power over the classroom and over their grades, and from peers who have more
power because their language is unchallenged by the teacher. The STEM classroom space seems
to reinforce binaries of man/ woman, inclusion/ exclusion, competitive/ collaborative whereas
the GEMS club begins to trouble these binaries by providing a space where girls can reclaim
their STEM identity and be both a STEM person and girl without fear of judgement or
exclusions.
GEMS
Unlike within formal classrooms, the GEMS club offers a less structured space within
which the girls have complete control over what they choose to learn about and do. Within
GEMS, girls can claim both the identity of STEM person and girl without contention. Girls’
interest and ability in STEM fields, smartness, athletic skills- all of these are valued as possible
ways of being girl in this space.
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Physical space. As mentioned in the program description in chapter four, the GEMS club meets
in a classroom in the evening to accommodate after school sports. The classroom is towards the
end of the science hallway on the first floor of a two-floor building. GEMS is not the only club
that meets after sports. However, the time of day and physical location of the classroom make
this space isolated. When girls come into the GEMS club space, the classroom has a platform
with sliding chalkboards which the teacher would use during the school day (Figure 17). There is
also a computer and projector available for the GEMS to utilize. In this classroom, the desks are
in a U-shape with the lab tables behind the desks (Figure 18).
Figure 17. Classroom used by GEMS.

Figure 18. Classroom used by GEMS.

During the time of data collection, the bulletin boards were decorated by the science
classroom teacher, not the GEMS adult sponsor. The decorations conveyed positive messages
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about the classroom values of being kind and cooperative. Unlike class time and the school day,
there is no bell that signals the start of the meeting. Girls trickle into the room as they are coming
from practice or elsewhere. Often girls come in together and are talking to each other. Girls
choose seats or sit on top of the desks; some girls choose to sit in the same seat each meeting.
Girls seem very comfortable with the physical space.
The physical space of GEMS has a different set of acceptable ways of being in this space
compared to the classroom space. In the GEMS space, it is permissible to sit on the desks, and to
change seats, for example. Patterns such as these mean that the set of cultural norms that govern
GEMS is different than those of the classroom. The informality of the space, as well as the
messages on the boards, albeit non-gendered, and the physical arrangement of the desks allows
girls to feel more welcomed in this space and allow for more peer-to-peer interactions.
Discursive space. The social space of GEMS is where girls start to deconstruct hegemonic
notions of STEM culture, girls start and continue to overcome barriers related to access and
equity, and the space allows girls to reconstruct what it means for them to be, as Caleigh and
Eleanor describe, a nerdy or geeky girl. All of this is possible because of the community that the
girls create within the GEMS space.
As Barb continually identified throughout her interviews and the focus group, the
community aspect of GEMS is important for girls in their authoring a STEM identity. The
community, which is built through the shared experiences within the space, supports girls in their
interests, introduces girls to STEM possibilities beyond their purview, allows girls to discuss
issues of STEM gender inequality and inequity, and is also a space where STEM girls are the
majority.
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The GEMS as a social space is different than their classroom social spaces for several
reasons. First, at GEMS, the girls are the whole population, not the minority. By being the whole
population, girls are not intimidated by being in the minority, their ideas and participation are not
undermined by peers or adults, and their identities do not compete against each other as they
sometimes experience in the classroom. Recall Eleanor and Caleigh’s description of the nerd in
chapter five. In the social space of GEMS, because there is a shared interest, girls are able to be
enact their nerd or geek identity and also be a girl. These identities can coexist without having to
navigate gendered social interactions and girls have power to engage in the community however
they feel most comfortable.
The captains, who lead the meetings, have power and control over all of the major
decisions for the club in that they choose the speakers, activities, and agendas for the meetings
and they determine how they would like to utilize the club funds. Additionally, when the
captains make decisions, they also include club members in the conversation as they make
decisions. For example, the food and fellowship meetings serve as reflective points but also
allows the captains to solicit ideas from club members. By engaging in this kind of shared
leadership, the captains demonstrate that all voices and ideas are valued, and the power and
knowledge within the group is shared collectively rather than hierarchally.
Compared to the classroom space, girls in the club talk with each other during meetings
rather than only when sanctioned by an adult. In GEMS, the girls are able to choose what more
they want to know about rather than being told by the teacher what knowledge they need to
acquire. This shift in power dynamics from classroom space to GEMS allows girls to determine
what they value as knowledge and they can self- determine how they will utilize the knowledge
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acquired. As mentioned previously, the captains determined that they valued knowledge about
gender inequality and inequity within STEM and chose to present this information to the club.
Many girls come to GEMS with knowledge of inequality within STEM fields. GEMS, as
a social space, allows them to share their unique experiences as young women in STEM. For
some girls, this means sharing about the microaggressions they experience from peers and
teachers. When girls bring these invalidating experiences to GEMS, they discuss the experience
with their peers and try to understand the motivation behind the comment. When this happens,
girls are able reclaim their identity as a person in STEM and are empowered to discount these
comments the next time. Additionally, the articles mentioned in Chapter five, served to draw
attention to the gender bias in STEM. The dialogue and participation within the GEMS space is
central to developing understandings of gender bias and equality for women in STEM and to
developing relationships among like-minded peers.
Interactions with adults in GEMS are more informal compared to the classroom.
Speakers always introduce themselves by their first names and mostly insist that girl call them by
their first names to the extent the girls feel comfortable. These kinds of interactions work to
disrupt traditional power relations between adults and young people. The speakers also share
their personal experiences from their life journeys. Some speakers choose to share experiences
that demonstrate their own struggle with patriarchal messages and stereotypes. By sharing these
experiences with GEMS, girls gain knowledge about barriers they women have faced in the
STEM workforce; the speakers also talk about the power that the GEMS have to change the
culture of STEM by sharing their own experiences. Many girls choose to take the speaker’s
business card in order to expand their own networks and have access to a potential mentor in
STEM. Girls are exercising power to build relationships. The mentoring aspect of GEMS is

167
informal but by learning about the experiences of women in STEM workforces, this shows that
what is considered as knowledge and what knowledge is valued in GEMS is different than in the
classroom spaces. This sharing of experiences allows girls to know more about issues of equity
and access within the STEM workforce. The speakers are only one aspect of the shared
experiences that the GEMS have.
The shared experiences in the club events lay the groundwork for girls to develop
relationships with other girls like themselves. The STEM Day event was another opportunity for
girls to not only dialogically engage with the GEMS as a social space but also provided an
opportunity for the high school and middle-school girls to engage with STEM activities. The
high school girls (GEMS) were inquisitive and interested in engaging the middle-school girls in
dialogue about STEM and their interests and also serving as role models for them. The STEM
day event highlights the way that knowledge and power is shared among the GEMS. While the
captains are responsible for decisions for the club, on this particular day, the GEMS members
shared a greater responsibility for the success of the day. All of the GEMS participants were
responsible for the success of the day. Girls performed their STEM identities in their ways of
thinking, being and doing. By planning and preparing the activities for their STEM session(s)
GEMS girls needed to think, be, and act in STEM ways. They needed to utilize and apply their
knowledge of STEM to lead the middle schoolers through the activities. By being leaders for the
middle schoolers, the GEMS girls were demonstrating and sharing their knowledge of STEM,
modeling a successful STEM girl identity for the middle schoolers, and authoring a STEM
identity for themselves. This particular event was important to the girls in GEMS because they
felt that they showed the middle-schoolers a possibility of reconciling the identity of nerdy and
girl and STEM, attempting to interrupt stereotypes. Recall from Chapter 5 Cecily and Caleigh
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explained how much they enjoyed and how they perceived the middle-schooler enjoyed STEM
day. Additionally, the girls in GEMS felt that this was also a way to recruit potential future
GEMS members.
The longitudinal aspect of participation in GEMS is important to developing the GEMS
community and a STEM identity as well. The participants in GEMS come from all grade levels
which is different than their classroom experience. This variety of grade levels allows older and
younger girls like themselves to connect and allows opportunities for girls to act as peer-mentors.
This is important because as Barb and Lara explained, their participation in GEMS allowed them
to learn from other GEMS and their experiences; GEMS members, past and present, are willing
to share their knowledge. The overnight trip where the GEMS met with the club founder, offers
an example of the expansive network that girls develop within the club and the knowledge that
can be shared with GEMS members beyond high school. The experiences of others are viewed
and accepted as knowledge which is different than how knowledge is typically understood within
hegemonic classroom spaces. Additionally, Barb previously expressed how she did better in
school and chose to take more STEM courses because of the support she received from GEMS.
Many girls have support for their interests at home from their families. However, for girls who
do not have support or are seeking extra support in their interests can find that within GEMS.
The longitudinal participation allows girls to move from seeing themselves as observers of
STEM to active participants in STEM, like Lara as evidence by figure 10 in Chapter 5.
GEMS is a space for girls to reclaim their STEM identity because the girls’ voices are
valued, their knowledge is valued, and they have the power to support each other by creating a
space to not only discuss the issues that they face being gender minorities in classrooms but also
to discuss issues that they may face in the future, and to generate ideas about how to address
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them. The ways that girls perform their STEM identity depends on the space that they are in.
They discursively perform their identities within the culturally acceptable ways of being girl and
doing STEM within the different spaces. What counts as knowledge and whose knowledge is
valued and the power dynamics within these spaces can validate or invalidate STEM identity
development for girls. While there are many notions of identity that exist (Wigfield et al.,2005),
Gee’s concept of identity is helpful to examine more deeply the ways that GEMS affirms a
STEM identity for girls in this affluent public school.

Gee’s Identities
Gee’s concept of identity offers an analytical lens for how girls negotiate their identity as
girl and STEM person within the classroom space and the GEMS space. Gee (2000-2001) says,
The ‘kind of person’ one is recognized as ‘being’ at a given time and place, can change
from moment to moment in the interaction, can change context to context, and, of course,
can be ambiguous or unstable…. [A]ll people have multiple identities connected…to
their performances in society. (p 99)
Using this lens, we can see how the identities of the GEMS girls can shift and be performed
differently in the classroom and at GEMS. Gee’s concept of identity has four parts, defined in
Chapter 3, that work together collectively: the nature-identity, institution-identity, discourseidentity, and affinity-identity. For girls in GEMS, their nature-identity is that of girl and female,
their institutional-identity is that of a STEM student, their discursive identity, is how they
individually want to be perceived by others such as a smart girl in STEM, which is negotiated in
the classroom space as they are trying to get others to see them in a certain kind of way, and their
affinity-identity is that of a girl in GEMS. The discursive and affinity-identities are of most
interest to this study.
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In the classroom space, the GEMS girls may emphasize a discursive-identity where they
want to be perceived as smart girls but not too girly. In order to author this identity, however, it
needs to be recognized by others- either a peer or an adult. Recall Lara’s example from Chapter 5
of how her teacher validated her voice once. In the hegemonic STEM classroom space, girls may
not be recognized as smart because their voices are not heard as much, or as often as their male
counterparts, their knowledge may not be valued and girls are fearful of how others perceive
them so they limit their participation. Girls must participate in STEM practices in order to author
a discursive STEM identity within the classroom space. However, when girls are fearful and
limit their own participation, others cannot recognize or validate the STEM identity within the
classroom space. Or, if male peers make comments and the power dynamic shifts and makes
girls feel excluded, that discursive identity is invalidated in that moment. Even though girls may
be making “bids for recognition” (Gee, 2000-2001, p. 109), they also need to be recognized and
received in order for the discursive-identity to exist. As in the case of Cecily, when a girl sees
herself as a smart and capable in STEM, but it is not recognized by peers or teacher in the
classroom, the discursive classroom identity is invalidated because she is not constructing a
STEM identity in the ways that the teacher and peers deem acceptable in the classroom space. A
different set of discursive practices govern the GEMS space so that when they come to GEMS
girls are able to participate and be validated and construct a STEM identity with a different set of
discursive practices. For girls who do not have an affinity identity (a girl in GEMS), they may
find themselves unable to continue authoring a STEM identity in the classroom space. Figure 19,
which is a representation of wave-mechanical model of the atom (CK-Foundation, 2010, p. 238)
also serves to illustrates how girls can utilize their affinity identity to affirm their identity as a
STEM girl. If in the discursive space of the STEM classroom, girls are not recognized by their
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peers or teacher as smart, capable or good at STEM, their discursive identity as a girl student
who is smart and curious is invalidated. Without the affinity-identity, the invalidation could halt
STEM identity development.
Figure 19. Visual Representation of Gee’s Identities Working Together

In figure 19, girls (nature-identity) and student (institutional-identity) are at the center of this
model since, within the context of the study, these are unchanging; therefore they are bound by
the pink circle. Surrounding the nature and institutional-identities are two wave-patterns, one for
the discursive-identity of the classroom and the other for the affinity-identity. At certain points,
all identities intersect, showing all of the identities supporting each other, but at other points, the
discursive-identity or affinity-identity is amplified on the outside of the circle showing that at
certain points in time girls may choose to emphasize their discursive or affinity-identity. If in the
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context of the classroom, the discursive-identity is invalidated, girls who also have an affinityidentity, however, can “switch paths” and draw upon the affinity-identity to discount the
invalidation of the discourse-identity (what it means to be a girl in a STEM classroom). The
GEMS affinity-identity and the discursive-identity work together such that when the STEM
identity is invalidated girls can fall back to the GEMS affinity-identity. This negotiation and
alternative way of being a STEM person helps girls continue to see STEM as something for
them. Since identity not only requires the person to see and perform themselves in a certain kind
of way it also requires others to see the person in the same kind of way.
Within the GEMS space, girls also have a discourse-identity. Different than in the
classroom space though, in the GEMS space, all of the girls see themselves and each other as
smart, curious girls in STEM and their discursive STEM identity is validated by others. When
girls in GEMS put forth a “bid for recognition” (Gee, 2000-2001, p. 109) it is acknowledged and
validated by both peers and adults in this space. Recall Caleigh’s experience in chapter five that
when she is in GEMS she can make jokes and Star Wars references that her other non-STEM
friends would not understand. Barb too, in Chapter 5, explained how she took more STEM
courses because of the encouragement and support of her peers. Girls in GEMS speak the same
language in that they can make jokes and they are understood, and they share the need for
encouragement and support each other as they navigate the gendered aspects of their STEM
classrooms and STEM electives. Girls in GEMS have a different set of discursive practices
compared to the STEM classroom. In GEMS, girls are openly encouraging of each other, they
support each other, and they do not have to compete with stereotypes of messages about being
nerdy or a girl. GEMS, as a group, hosts activities and it is through participation, through words,
actions, and ways of thinking in and during these activities that allow girls to belong to the
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group. To claim GEMS as an affinity-identity, girls must, have “allegiance to, access to, and
participat[e] in specific practices” (Gee, 2000-2001, p. 105). While the GEMS club has many
members, only girls who actively participate in the activities of the club- the meetings, the field
trips, speakers, STEM day- and participate in the practices of the club (peer mentorship,
encouragement, belonging to the community) can claim GEMS as an affinity-identity because it
is through the practices and participation that the power of the club works to support girls in their
STEM endeavors. GEMS is an affinity group because the girls come to GEMS primarily because
they are interested in STEM and want to learn more through the experiences that GEMS club
provides specifically for the girls, which they do not have in other STEM clubs. Through the
shared participation in the GEMS events and meetings, girls develop and become part of a
community, the GEMS community. When the STEM classroom identity is invalidated, girls can
still see themselves as girls in STEM because their GEMS identity re-affirms their performance
as a girl in STEM.
Additionally, it is important to note that the GEMS club was founded by girls based on
their experiences in school. The GEMS club was not founded by the school. This is an important
distinction because it draws attention to the motivations for why girls started GEMS originally,
continue to come to GEMS now, and what they seek from this affinity group. Within the
classroom space and the GEMS space, girls perform and emphasize different parts of their
identities. It is through the discursive practices of each space that girls internalize their
experiences and come to understand themselves as STEM girls.

Feminist PostSructuralism
While Gee uses identities to understand self/other relationships and ways of being in
certain spaces, feminist poststructuralism uses the term subjectivities, not identities, to
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understand these ways of being. Though the concept of subjectivities and Gee’s concept of
identity are similar, they are different in terms of their perspectives.
Identity and Subjectivities
Identities in the way that Gee (2000-2001) uses identity, as belonging to a person within a
time a space, requires a self/other relationship in order to be recognized by others as a certain
kind of person, and Gee’s concept of identity focuses on how the person is recognized as a kind
of person in a time a space. Identities are both actions and narratives. For Gee, the discourseidentity is on a continuum of active and passive and can be described in the ways that a person
“recruits” (Gee 2000-2001, p.104) recognition from and by others.
Subjectivities, while also discursive, are less about the recruitment of recognition by
others and more about how discourses constitute a person within a given time and place.
Subjectivities seem to be more about how the discourses act upon a person within the momentto-moment interactions whereas Gee’s concept of discourse-identity seems more about the
person acting or performing within the discourses of a time and place. Gee (2000-2001) explains,
“[p]eople can actively construe the same identity trait in different ways, and they can negotiate
and contest how their traits are to be seen (by themselves and others)” (p. 108). Through the
person’s active negotiation, they position themselves differently in order to have their traits be
recognized by others in a certain kind of way. This repositioning is where subjectivities and
identities intersect. Subjectivities, or a subject’s position, constituted by the discourse of the time
and place, in order to negotiate and contest how they are recognized by others, are necessary for
a person to author an identity. These are my own interpretations and explications of identities
and subjectivities and there is debate within the scholarship with how these terms are used
(Moje, Raymond-Tucker, Varelas & Pappas, 2007; Weedon, 2004).
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Within feminist poststructuralism, subjectivities are used to highlight the ways in which
the subject, a person, is, “precarious, contradictory, and in process, constantly being reconstituted
in discourse each time we speak” (Weedon, 1987/1997, p. 32). This concept of subjectivities,
similar to Gee’s concept of identity, considers the power relations that exist within time and
place. Power, resistance, and freedom are concepts that work together and cannot exist without
the other. Sawicki (1991) explains, “freedom does not basically lie in discovering or being able
to determine who we are, but in rebelling against those ways in which we are already defined,
categorize, and classified” (p. 27). For the GEMS, this means recognizing the ways in which
others have already labeled them within the classroom space and finding ways to interrupt,
reconstruct, and reclaim the labels imposed upon them. This is a daily struggle for the girls.
Power relations are intimately tied to these notions of agency, resistance, and freedom, which are
the next areas for discussion.
Agency
To understand agency, it is helpful also to continue to clarify subjectivities. St. Pierre
(2010) describes the way in which the subject is inscribed within power relations, “a subject that
exhibits agency as it constructs itself in discourses and cultural practices and a subject that, at the
same time is subjected, forced into subjectivity, by those same discourses and practices” (p. 502).
This is helpful to understand the experience of girls in the social space of the classroom. When
girls enter their STEM classrooms, they participate in ways that are reflective of the classroom
discourse and practices and in this way, they exhibit agency by constructing themselves within
the discourse and cultural practices of the classroom as set by the teacher. If they want to ask or
answer a question then they raise their hand, they sit in the desks and take notes, they participate
in experiments when they can. At the same time, their teachers perceive the girls as quiet in large
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groups. In these ways, girls follow the gendered classroom practices that reify patriarchal
messages about whose knowledge and voice is valued in the classroom. By being negatively
labeled as “quiet” and “nerdy”, they are forced into a position, a subjectivity, because of the
ways that they choose and are allowed to participate do not align with the discourse and cultural
practices valued by the STEM teacher. For the GEMS girls, the GEMS social space offers a
space of resistance against the ways that they are classified and discursively framed by peers and
teachers.
Resistance
Within GEMS, there is a different discourse and set of practices. Through participation in
the GEMS social space, girls are able to resist, reclaim, reproduce the labels of quiet, nerdy, girl
and other negative images and associations. They can participate in STEM in a different way
with a different discourse and set of practices where experiences are valued as knowledge, where
girls have all the power to continually deconstruct and reconstruct their subjectivities. By
recognizing negative stereotypes and gender bias, girls exhibit agency through reclaiming
negative perceptions that come from the classroom space and re-configuring the meaning of
these perception in a way that is congruent with nerdy-STEM-girl. When girls undergo this kind
of de/reconstruction of labels, they exercise agency to resist negative stereotypes and girls reclaim these words and re-populate these words (i.e. nerd, quiet, STEM-girl) with their own
reconstructed meanings. When girls are able to re-create their own subjectivities outside of the
patriarchal cultures of STEM, they have found “the means to undo sedimented truths through
which they [and others] may otherwise be held captive” (Gannon & Davies, 2012, p. 83) This
process of de/reconstruction can be exhausting, so much so that if a girl were to attempt this
reconstruction with limited supports (i.e. GEMS, peer and familial support), it is easy to see how
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the courage and fortitude that she has to continually do this reconstructive work could wane from
this exhaustive process. However, because of the power dynamics within the GEMS space and
the supportive nature of the community, girls are able to see they are not alone in this continual
struggle for equality and resistance of patriarchal ways of knowing and participating within
STEM through all levels of schooling and into the workforce.
Freedom
Barb and Lara say that there is a negative connotation with being called a feminist and
their peers have a perception that GEMS is about ranting about men instead of empowering girls
in STEM. Davies and Gannon (2012) explain that “freedom…lies…in the capacity to recognize
discursive constitution as historically specific and socially regulated through particular games of
truth. As such, it can be called into question and changed” (p. 14). When girls in GEMS
recognize stereotypes, labels, and gender bias, they call into question and reclaim the stereotype
and labels as their own. Through this process of reclaiming, girls experience freedom to
reconstitute themselves within a new discourse of STEM. What Lara and Barb’s peers fail to see
about feminism is the agency and freedom that comes through understanding oneself as a
feminist through understanding and reconceptualizing agency, power, freedom, troubling
binaries and being open and reclaiming social spaces. Even more unfortunately, for girls who
express interest in STEM and do not have a GEMS club, but have been subjected to these STEM
cultures and practices which make it difficult to participate, these girls do not have the
opportunity to share in the power and practices with others like themselves to deconstruct and
reconstitute themselves within a new discourse of STEM.
I am hopeful that someday adults, parents, and peers of girls interested in STEM will
become more mindful of the discourses they convey through their cultural practices, the
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language they use, the way they engage in power relations, and how they understand and convey
what is valued as knowledge and which voices are valued in social spaces. I am hopeful that as
STEM fields continue to grow women’s presence and participation in these places will increase,
which will eventually cause classrooms to become more gender conscious and rework the
discourse of STEM to be inclusive and supportive of those who have historically been
marginalized from STEM fields. It is with and through these ways of thinking, being, and acting,
that girls internalize the discourses and come to see themselves as certain kinds of people. For
girls interested in STEM who are subjected to a STEM discourse that is incompatible with their
own ways of thinking, being, and acting, I hope that they find or create a GEMS club so they too
have agency and freedom to reconstruct their own subjectivities.
Different spaces have different Discourses which act upon girls. Girls, in turn, position
themselves within the Discourse in order to author an identity. Gee’s concept of identity allows
us to conceptualize how girls are active agents in the social spaces of the classroom and GEMS
and how the affinity group serves to reinforce a STEM identity for girls. Agency, resistance, and
freedom, as understood within poststructural feminism allows us to understand the discourses
acting upon girls in these social spaces and how these discourses in these different spaces allow
girls different subjectivities. Within the GEMS space, the participants create the structures that
determine their subjectivities and privilege their affinity-identity development. Through the
matriarchal discourse of GEMS, girls are able to reconstitute themselves within STEM fields in
ways that offer greater power and agency over their self-narratives, resistance to reclaim
stereotypes, and freedom from the patriarchal discourse of STEM classrooms.
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Chapter 7: Conclusion
In this concluding chapter I will first situate my research within the existing STEM identity
literature. After which I will then address the research questions, followed by implications for
practice and directions for future research.

Speaking to the Literature
My study contributes to the STEM identity literature in that it focuses on an all-girls
after-school STEM club at the secondary level in a privileged setting. Until this point, studies in
the STEM identity literature focus on rarely, if at all, examine sites of privilege. Though
privilege did not manifest as overtly as other themes, like space or agency, privilege is implicit
within the data and this study addresses the gap in the literature. While the STEM identity
literature utilizes different notions of identity, in my study by utilizing Gee’s (2000-2001)
concept of identity and feminist poststructuralism we can see how the GEMS club offers a space
for girls to find alignment between being a girl and being a STEM person. My study moves
beyond the existing literature by looking at both identity and subjectivities, so that we can more
clearly see the ways in which participants seek recognition by others and how the discourses in
different spaces and in a different grade levels allow girls to re-envision STEM as something for
them. By engaging with Gee’s (2000-2001) concept of identity, specifically affinity-identity, we
can see how girls utilize an affinity-identity and find recognition and validation within GEMS.
By engaging feminist poststructuralism, specifically agency, resistance, and freedom, we can see
and understand the power of these kinds of after-school spaces for girls who encounter barriers
to STEM identity development. Montes (2016) identified several causes for the lack of
representation of women in STEM fields including “beliefs about intelligence, stereotypes, lack
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of recognition, … work-life balance, … unconscious gender bias, and limited networking, role
models, and mentoring” (p. 35). Girls in my study encountered several of these barriers and from
my study we can see that GEMS and similar spaces offer an alternative STEM space where girls
can find networking opportunities, mentors, and role models, girls can address stereotypes and
gender bias they encounter in their STEM classrooms, and there is no question about their
intelligence.
The results of my study echo Carlone et al. (2015) in that participants encounter
inhospitable classroom cultures and their voices are not always valued in some STEM
classrooms, especially when girls are minorities in these spaces. Carlone et al. (2015) in their
longitudinal study followed several students from fourth grade to eight grade to understand how
girls perform identity in science class. Carlone et al. (2015), with the example of Mirabel, found
that teacher narratives and bias affect how girls in middle school negotiated being a girl and a
STEM identity. The results of my study parallel Carlone et al. (2015) in that girls in my study
also negotiate identities of girl and STEM student. However, my study is different than Carlone
et al. (2015) in that it shows that these kinds of classroom cultures permeate into the secondary
level. Additionally, my knowledge of how the participants experience the classroom spaces is
limited to how girls report their experiences in these spaces, but not based on classroom
observations. The kinds of classroom cultures that the participants describe also echo some of the
experiences that Pollack (2015) describes of her experiences and a physics major at Yale in the
1970s, showing that though some progress has been made in terms of greater participation of
women in certain STEM fields, the historical aspects of the patriarchal STEM culture still exist,
continuing to limit equal participation of men and women in all STEM fields.

181
Participants in my study also identified that they encounter gender bias in their classroom
spaces through perceptions of competency, and stereotypes, two aspects of gender bias. This
result is similar to Moss-Racusin et al. (2012) in that males are perceived as more competent,
which is one aspect of gender bias. Moss-Racusin et al. (2012) presented faculty with resumes
for a managerial lab position. The resumes had the same qualifications and were randomly
assigned male or female names. Moss-Racusin et al. (2012) found that faculty routinely rated the
resumes with male names higher and thought they should have a higher starting salary. Though
our methodologies and sites of study are different the results corroborate that perceptions of
competency, one aspect of gender bias, is an obstacle that secondary girls are likely to encounter
as they pursue STEM in the future. The experiences of the girls within their physics classes,
perceiving that they do not get questioned as much as the boys, also echo Moss-Racusin et al.’s
(2012) findings that faculty’s or teacher’s subtle gender bias favors male students supporting my
claim that interventions for secondary STEM elective teachers are needed to address beliefs
about competency, one aspect of gender bias.
Participants in my study also identified that they encounter gender bias through
stereotypes and what it means to be a girl in STEM. This perception of science or STEM as not
girly begins as early as elementary school (Archer et al., 2012). Similarly, my study shows that
even into high school participants see STEM as not girly as evidenced in their STEM
representations. Also, similar to Archer et al.’s (2012) study of mostly 10 and 11-year-old girls in
England, girls in GEMS see themselves as different, as Barb in my study said, “doing something
not a lot of people do”. As mentioned in Chapter 2, Archer et al. (2012) explain that “certain
‘unfeminine’ … aspects of girls’ identities may be valued as appropriate and authentic ways of
‘doing’ science identity but these may sit in an uneasy tension with wider popular cultural
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discourses around acceptable/desirable femininity” (p. 982). Girls in my study highlight the
unfeminine aspects of girls’ identities that are valued as appropriate in the classroom, and that
GEMS offers a STEM social space where these unfeminine aspects of girls’ identities are equally
as valued and no longer in contention with their STEM identity. Additionally, Archer et al.
(2012) acknowledge that class is a compounding factor for science identity because in “dominate
education discursive constructions tend to align the identity of ‘ideal pupil’ with middle
classness” (p. 983). Archer et al. (2012) mention the potential difficulty for non-middle-class
students to inhabit an identity of good student. In my study, girls come from mostly middle-class
backgrounds and confirm the pattern that it can be easier for them to inhabit a good student
identity. However, different than Archer et al. (2012), girls in my study discuss the direct
opportunities they have because they attend an affluent school and their families have financial
means to supplement their STEM interests for example by sending them to overnight STEM
camps. Additionally, Archer et al. (2012) recommend the use of single-sex discussion groups to
help students and teachers “dismantle, make sense of and challenge the popular STEM-related
images and discourses they encounter” (p. 984). Though GEMS is an after-school club and not a
classroom learning activity, the ongoing discussion of gender and STEM within GEMS, an allgirls club, allows participants to not only dismantle, make sense of, and challenge, but also
reclaim and recreate a more inclusive STEM discourse.
Tan et al. (2013) examined classroom and after-school spaces at four different middle
schools focusing on the narrated and embodied identities-in-practice for non-white middle school
girls who express interest in STEM-related careers. The results of Tan et al. (2013) highlight
how race and class impact the validation of science identity in classrooms. Similar to Tan et al.
(2013) the STEM identities of my participants were enacted and received differently in the
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classroom space and in the after-school space. However, because all of my participants identified
as white and middle class, the invalidation of their STEM identity in classroom space was
attributed to gender. The results of Tan et al. (2013) show that recognition in both after-school
and classroom spaces in middle school is essential to supporting middle school girls in their
science interests. In relation to my study, by high-school, girls have developed their interest and
affinity groups, such as GEMS, helps girls discount any invalidation they may receive from
STEM classroom spaces. Additionally, Tan et al. (2013) recommend that teachers become aware
of and attend to “the institutional narratives created in their own science classrooms” (p. 1177). I
too offer this recommendation. While GEMS offers a space to re-create the discourse of STEM,
when teachers dismantle the institutional narratives present in our own classrooms, we can begin
to re-construct the STEM discourse at the classroom level and create more equitable classroom
structures.
The value of GEMS and similar programs is clear. Chen et al. (2011) and Shuen et al.
(2011) examined the different aspect of the FEMMES program focusing on mentorship and role
models. The FEMMES program was a six-week after school program for middles schoolers, led
by university level students and also included a one-day capstone event. Chen et al. (2011)
focuses on the after-school program and Shuen et al. (2011) focus on the one-day capstone event.
Similar to the programs that Chen et al. (2011) and Shuen et al. (2011), studied, GEMS is an allgirls STEM enrichment program. Though GEMS is not as large as their FEMMES program and
surveys were not used in my study, the results are equally promising in that sustained
participation in these kinds of groups and programs are beneficial for girls at both the middle and
secondary level of schooling. Additionally, the FEMMES program is only six-weeks whereas
GEMS meets regularly throughout the school year and continues throughout the girls’ high
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school careers. My study supports the results of Chen et al. (2011) to show that these kinds of
programs increased girls’ interest and confidence in STEM. Unlike, Chen et al. (2011) and
Shuen et al. (2011), girls in this GEMS program make all of the decisions related to activities for
the groups, which is different than the FEMMES program and Tan et al. (2013) science club.
This participatory experience gives girls greater ownership of the space and allows girls to shape
the discourse of the space, which results in developing agency, resistance, and freedom over
STEM discourses.

Returning to the Questions
What is the experience of being in an all-girls after-school STEM club?
There are really two parts to the experiences of GEMS. First, there is the participation
aspect, where girls come to learn about STEM fields and participate in the activities of the group,
but then there is also the meaning-making component which is more subtle. For girls who
regularly participate in GEMS over several years, they come to understand the reasons the
GEMS came to exist in the first place, that this is a necessary space where girls share and explore
their interests in STEM within interferences of stereotypes or gender bias. The experiences in
this discursive space and the meanings that they take from the experiences allow girls to find
ways to understand themselves as STEM people, find their voice and develop agency, work
through and resist barriers they may encounter and find freedom to be themselves in the process.
How does this all girls after school club contribute to STEM identity development?
STEM identity development is a complex process. The GEMS club offers an alternative
STEM discourse where girls can find themselves participating in different and more active ways
compared to the social spaces of their STEM classrooms. When girls come to GEMS they find
themselves surrounded by like-minded peers, they meet women in STEM workforces, they
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engage in peer-mentoring, and girls support each other as they pursue their STEM interests.
When girls come to GEMS and regularly participate in the activities of the group, they find
themselves within an affinity group. The regular and sustained participation, allows girls to
utilize GEMS as an affinity-identity, a place where they are validated as a STEM person and
their knowledge is valued. Gee’s concept of discourse-identity and affinity-identity work
together such that if the classroom discourse-identity is invalidated, the affinity-identity offers an
alternative pathway for girls to experience STEM as something for them. Power relations are
intimately tied to Gee’s concept of identity and to subjectivities as understood within feminist
poststructuralism. Feminist poststructuralism highlights the ways that the patriarchal discourse of
STEM translates to STEM classroom spaces and how GEMS offers a space for girls to develop
agency, resistance, and freedom, as they come to understand the gender bias and stereotyping
that they are subjected to in STEM classrooms.
How does this club allow girls to break through barriers they encounter in
authoring a STEM identity?
When girls first come to GEMS, some are aware of stereotypes, few are aware of gender
inequality, and even fewer are aware of other barriers such as gender bias, lack of recognition,
and work-life balance among others. Through the speakers that visit the club who share their
experiences and the articles that talk about these barriers, girls learn about and start to recognize
instances when they are confronted with stereotypes and gender bias in their STEM classes or
other outside of school experiences. For GEMS to help girls break through barriers, girls must
first be able to identify and name the obstacle before being able to confront the obstacle and reposition themselves in a way to re-author a STEM identity. Through regular and sustained
participation in the club, GEMS helps girls identify obstacles. Through peer-mentorship, girls are

186
able to support each other and discuss ways that they can work through these obstacles and
develop agency. With agency and the GEMS affinity-identity, girls are able to resist barriers they
may find in other STEM social spaces and be re-validated so that they may persist in STEM
despite barriers they may face. The STEM identity that girls develop in GEMS supports their
active and informed resistance of barriers and creation of more gender equitable STEM spaces.

Implications for Practice
This research has implications for both my classroom practice and for practice in other
GEMS clubs. First, as teachers, we must be aware of our own biases and actively reflect and
work to counteract these biases in order to create more equitable learning environment within our
own STEM classrooms. It is also my recommendation that teachers of STEM elective classes
participate in gender bias training in order to draw attention to and hopefully mitigate their
gender bias within the classroom.
Second, for GEMS and similar clubs at the secondary level of schooling, girls in these
spaces can reconfigure themselves within STEM. These spaces can provide an alternative
discourse of STEM if they are structured in a way to allow girls to practice agency and
resistance. Therefore, girls in these spaces should have power to utilize these social spaces as
they feel best suits their needs with minimal adult interference. With minimal adult interference,
girls are able to make decisions for themselves, develop leadership skills, determine what kind of
knowledge is valuable, and belong and contribute to a community of like-minded individuals.
Additionally, participants in this study had varying degrees of regular participation in GEMS.
Girls seem to find the most benefit from regular attendance and longitudinal participation in the
club which are also necessary to claim GEMS as an affinity-identity.
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Directions for Future Research
Research not only generates new knowledge, it also raises additional questions. I propose five
directions for future research.
1. Teachers and club sponsors would benefit from future research that seeks to understand
similar after-school spaces in the school paying attention to the ways that girls position
themselves and negotiate their positions within these STEM spaces in order to learn about how
these other co-educational STEM after-school spaces contribute to STEM identity development.

2. The STEM world beyond high school still remains a daunting place for women. Though some
STEM professional fields, such as biological science and math, are becoming more equitable,
areas of physics and engineering continue to be male dominated spaces where women do not feel
welcomed (Master et al., 2016). Studies such as mine reveal insights within a particular time.
STEM trajectories for girls who participate in GEMS would also be an interesting avenue of
inquiry because identity continues to develop beyond that time. Longitudinal studies that can
capture the lasting effects of GEMS on STEM identity and how identities developed in high
school continue to be shaped through college and into the work world would be useful.

3. Additionally, adults who work with girls in STEM would benefit from research that studies
the structures of other clubs similar to GEMS in other privileged settings to continue to
understand how discourses in these single-gendered spaces shape STEM identity development.
This research could assist the adults who work with girls in STEM understand how to best
structure these after-school clubs so that girls in the secondary level of schooling can develop
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greater agency. Similarly, knowing more about similar clubs in less affluent spaces would be
worthwhile.

4. Additionally, as the Next Generation Science Standards (NGSS, 2013) become more
foregrounded in science classrooms, STEM teachers would be benefit from research that seeks to
understand the ways girls position themselves within the context of the science practices in
classrooms. Teachers and researchers would benefit from this research to understand the ways in
which STEM cultural shifts manifest within STEM classrooms and the impact of the NGSS on
equitable classroom structures, especially for girls.

5. STEM teachers and school administrators would benefit from research that continues to
understand power dynamics within the social space of STEM classrooms especially in those
STEM elective classes where girls are in the minority in order to continue to understand ways
that teachers (and students) reproduce the patriarchal culture of STEM within classrooms and to
help girls, (and teachers), identify and de/reconstruct gender barriers they may face (or create) in
the classroom.

Conclusion
This study has contributed to the body of knowledge of STEM identity construction and
development for secondary school girls. It has filled a gap in the literature by examining the
dynamics of a GEMS club within an affluent school that has a plethora of STEM classes and
after-school clubs. Through the experiences of the participants – Anna, Chloe, Jackie, Kara,
Kate, Eleanor, Kaela, Caleigh, Cecily, Barb, and Lara – this study shows that STEM classrooms
can be hostile social spaces for girls, especially when they are the minority, because gender bias,
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which is pervasive in STEM work world cultures, also still manifests in STEM classrooms.
Additionally, through the experiences of the participants, this study shows that GEMS, an allgirls after school STEM club, where girls can re-configure themselves within STEM, offers not
only an alternative non-hostile STEM social space, but also an alternative way to (re)construct a
STEM identity. Hopefully this study will bring greater attention to gender bias within STEM
classrooms and greater awareness of the experiences of girls in these single-gendered after
school STEM clubs.
All of the participants are at different stages in their STEM identity development. For
those just starting on their journey I hope that GEMS helps to foster their voices and bring
greater awareness to issues they may face in order that they persist on a STEM career trajectory.
For the participants whose STEM identity is more developed, it is my hope that they continue to
use their voices to resist gender bias and stereotypes, and they continue to be mentors for those
who are still developing a STEM identity, and that they draw on their GEMS experiences and
continue to persist in their STEM endeavors.
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Appendix B. Interview Guide
Welcome script and
purpose statement

Previous context

Current context

Future context

Conclusion
Debrief

Welcome and thank you for agreeing to participate in this interview. The purpose of
this interview is to understand your experience in GEMS. There are no right or
wrong answers to the questions that I will ask. I will be taking notes to help me
remember certain things I may want to follow up on or go back to in our
conversation. I will also audio record our conversation for research purposes
because I do not want to miss any of your comments. Do you agree to be audio
recorded? You may request that the recording stop at any time. While we will use
names in our conversation today, your name will be kept confidential.
Can you tell me about your experiences with STEM from before high school?
While you were growing up what kinds of toys did you play with? Why?
How do you think or feel these experiences have influenced your interest in STEM?
Have you felt supported in your interests? Why or why not? If yes, why? Or who
supports you?
Prior to high school, was there ever a time you ever felt unable to participate in
STEM? Can you tell me about that time?
Tell me about GEMS. From your point of view, what is GEMS all about?
How does GEMS support your STEM interests?
What has been your favorite STEM experience in high school? Why?
Who are you current STEM role models and why?
Can you tell me about a time that you felt a positive emotional reaction by/to a
STEM experience?
Can you tell me about a time that you felt unable to participate in STEM in your
high school experiences?
Because of your experience in GEMS, what kinds of opportunities do you see
yourself having in the future?
What do you parents do for work? What kinds of influences have they had on your
interest in STEM?
Can you tell me about other adults who have influenced your interest in STEM or
GEMS?
Tell me about how you see STEM and your future?
What do you think may be some barriers you may encounter in the future to
pursuing your STEM- goals?
How might you use your experiences in GEMS to move past any barriers you might
encounter?
Our time today is almost up, is there anything else you would like to add to or
address? Is there anything that you would like to add that we have not talked about?
Would you like to participate in a follow up interview?
Tell me a little about your experience with the interview. How did you feel? What
do you feel could be done differently to improve the experience?
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Appendix C: Follow Up Interview Guide
Welcome script and
purpose statement

Questions

Conclusion
Debrief

Welcome back and thank you for agreeing to participate in this interview. The
purpose of this interview is to understand your experience in GEMS and how it has
changed. There are no right or wrong answers to the questions that I will ask. I will
be taking notes to help me remember certain things I may want to follow up on or
go back to in our conversation. I will also audio record our conversation for
research purposes and because I do not want to miss any of your comments. Please
let me know now if you do not agree to be audio recorded. While we will use names
in our conversation today, your name will be kept confidential.
Since our last interview, how has your thinking about STEM changed?
How has GEMS changed your understanding of gender issues in STEM?
How has your thinking about STEM and your future changed?
How might you use your experiences in GEMS to move past any barriers you might
encounter?
Our time today is almost up, is there anything else you would like to add to or
address? Is there anything that you would like to add that we have not talked about?
Tell me a little about your experience with the interview. How did you feel? What
do you feel could be done differently to improve the experience?
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Appendix D. Focus Group Guide
Welcome
script,
Introductions,
Statement of
Confidentiality

Thank you for agreeing to participate in this focus group. The purpose of this focus group
is to understand your perceptions of STEM in general and GEMS more specifically. There
are no right or wrong answers to the questions that I will ask. I expect that you will have
differing viewpoints. I encourage you to share your view, even if it is different than others.
You may want to follow up on what another person has said, please do that, you do not
have to respond to me. I am here to ask questions and make sure that everyone has an
opportunity to share and I’m interested in hearing from all of you, but it is often best if you
talk to each other. I will be taking notes to help me remember certain things I may want to
follow up on or go back to in our conversation. I will also audio record our conversation
because I do not want to miss any of your comments. Please let me know now if you do not
agree to be audio recorded. You may request that the recording stop at any time. While we
will use names in our conversation today, your names will be kept confidential. Also to
maintain confidentiality, please do not repeat what was said to others who are not part of
this focus group. If you are willing I would like to keep the documents you generate today.
Let’s first begin by introducing ourselves by our first names.
ActivityI’d like to start with an activity. Each of you has a blank piece of paper. We are going to be
drawing
drawing on both sides. I’d like for you to concentrate on your image individually, first and
representations then we will have an opportunity to share. On one side, I would like you to create an image
of STEM and
of what you think of/envision when you think of science, technology, engineering, and
GEMSmath.
Again, there is not a right or wrong answer and there is no judgement on your artistic
abilities.
On the other side of your paper I’d like you to generate an image of what comes to mind
when you think of GEMS.
Discussion of
After girls are finished with their drawings, we will have a semi-structured discussion:
Representations I would like to give each of you an opportunity to share your images.
of STEM and
What are some similarities that you see in your pictures?
GEMS
What are some differences that you see in your pictures?
What surprises you about the images you and your peers have created?
What role does gender have in the pictures?
What role does social class have in the pictures?
How is gender relevant in your STEM experience? Can you give an example?
How is social class relevant in your STEM experience? Can you give an example?

Closing
Debrief

GEMS is a unique club in that it is the only single-sex club at your school. What keeps you
coming back to GEMS? Why is this significant?
How, if at all, have your discussed aspects of gender or privilege, and STEM within
GEMS?
Because of your experience in GEMS, do you feel that you have more opportunities in the
future to explore STEM?
There are just a few minutes left, is there anything else you would like to add or comment
on before we leave?
What surprised you about the activity?
Is there anything that was not talked about that you felt should have been addressed?
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Appendix E: Teacher Interview Guide
Welcome script
and purpose
statement

Welcome and thank you for agreeing to talk with me today. I’m looking to
understand the similarities and differences between how one (or more) of
your students perceives themselves in STEM and how you perceive them in
STEM class. There are no right or wrong answers. This is unstructured and
informal. Though, I will take some notes to help me remember certain things
I may want to follow up on or go back to in our conversation. You can stop
the conversation at any time. The students participating in the research know
that I may be reaching out to their math/science teachers. To maintain the
privacy of the student(s) please keep our conversation confidential . I will
not share your comments directly with the student. While we will use names
in our conversation today, your name will be kept confidential.

Conversation
Starter

Tell me about [name].
What about them stands out to you?
What are they like in class?
Can you tell me about their interactions with peers?

